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INTRODUCTION. 


This REVIEW treats generally the meteorological conditions| The distribution of rainfall for October, 1888, is shown on 
of the United States and Canada for October, 1888, and is | Chart iv, and the normal precipitation for eighteen years is 


exhibited on chart v. . 
i — reports of regular and voluntary observers of both | In western New England, the Lake region, Florida, south of 
countries. 


; the thirtieth parallel, and over a greater part of the country 

On chart i the paths of the centres of eighteen areas of low | west of the Mississippi River the rainfall was deficient, notably 
pressure are shown; the average number traced for October in the lower Missouri and Rio Grande valleys, where less than 
during the last fifteen years being 10.3. one-half the usual amount for October fell. In the Canadian 


The areas of high and low pressure are discussed under their 
respective headings. Descriptions of the storms that occurred 
over the north Atlantic Ocean are also given, and their ap- 
proximate paths shown on chart i, on which also appear the 
distribution of icebergs and the limits of fog-belts west of 
the fortieth meridian. 

The severest disturbances on the north Atlantic occurred off 
the middle Atlantic coast of the United States on the 11th, 
and over mid-ocean from the 25th to the 28th, when destructive 
gales attaining hurricane force were reported. There was a 
deficiency in the aggregate quantity of Arctic ice reported, and 


fog was less frequently observed than for the preceding month. | 


Maritime Provinces, Maine, the middle Atlantic, south Atlan- 
tic, and east Gulf states, over the southern plateau and south- 
ern slope of the Rocky Mountains, and along the north Pacific 
coast if was in excess. Over a considerable part of California 
there was a total absence of rain. Noteworthy October rain- 
fall data of a more local character are noted under the head- 
ings ‘‘ Excessive Precipitation” and ‘‘ Floods.” 

Commencing with July, 1888, the meteorological means for 
stations of the Signal Service have been determined from ob- 
servations taken twice daily at 8 a. m. and 8 p.m. (75th meri- 
dian time). These hours of observation have been permanently 
adopted to supersede the former system of tri-daily observa- 


A noteworthy feature of the month was the remarkable storm | tions taken at eight-hour intervals. 
which appeared on the south Pacific coast during the afternoon | In the preparation of this REVIEW the following data, 
of the 17th, and moved eastward, reaching the Gulf of Mexico received to November 20, 1888, have been used: the regu- 
on the morning of the 21st. More rain fell at most of the sta- | lar semi-daily weather-charts, containing data of simultaneous 
tions along the route of this storm than had been previously observations taken at 133 Signal Service stations and 22 
noted during the whole month. Canadian stations, as telegraphed to this office; 175 monthly 

On chart ii the distribution of mean temperature for the | journals and 175 monthly means from the former and 22 
month is shown by dotted isotherms. The month was cooler|monthly means from the latter; 375 monthly registers from 
than the average October over a greater part of the country | voluntary observers; 76 monthly registers from United States 
east of the one-hundredth meridian, the deficiencies in mean| Army post surgeons; marine records; international simulta- 
temperature being most marked from New England southwest- | neous observations; marine reports through the co-operation 
ward to Tennessee and on the middle Atlantic coast, where of the Hydrographic Office, United States Navy, and the “New 
they were more than 6°. Over the western part of the country York Herald Weather Service;” monthly weather reports from 
the mean temperature was generally above the normal, the | the local weather services of Alabama, Arkansas, Illinois, 
greatest excesses occurring in the Sacramento Valley and | Indiana, lowa, Kansas, Kentucky, Louisiana, Michigan, Min- 
over west Montana, where they exceeded 4°. At two stations | nesota, Mississippi, Missouri, Nebraska, Nevada, New England, 
in Washington Territory the maximum temperatures were the New Jersey, New York, North Carolina, Ohio, Pennsylvania, 
highest reported in October for a series of years. South Carolina, Tennessee, and Texas, and the Central Pacific 

Chart iii exhibits normal and current October temperature Railway Company; trustworthy newspaper extracts, and 
curves for selected stations. | special reports. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for Octo- | The mean pressure for October, 1888, was highest over the 
ber, 1888, as determined from observations taken daily at 8|south Atlantic states and western Oregon, where it rose to 
a.m. and 8 p. m. (75th meridian time), is shown on chart | 30.08. The area of lowest mean pressure occupied the lower 
ii by isobars. On July 1, 1888, the tri-daily observations of Colorado valley, where the values fell to 29.81 at Yuma, Ariz. 
the Signal Service were superseded by observations taken | In the lower Saint Lawrence valley and along the west coast 
twice daily at the hoursnamed. A protracted series of hourly of the Gulf of Saint Lawrence the mean readings were below 
observations has shown that the difference is almost inappre- 29.85, while in the Saskatchewan Valley they fell below 29.90. 
ciable between the mean pressure obtained from two obser-| As compared with the pressure chart for September, 1888, an 
vations taken at these hours and that determined from tri-| increase is shown over the south Atlantic states south of the 
daily observations taken at eight-hour intervals. | thirty-fifth parallel, and from thence westward to the ninety- 
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seventh meridian; along the Pacific coast south of the forty- | most of the high areas were not as well-defined as usual for 
seventh parallel, and over a greater part of the plateau region | October. The mean velocity is slightly greater than in Sep- 
of the Rocky Mountains. The greatest increase has occurred | tember. It should be noted that this velocity is often difficult 
over northern California and southern Florida, where it) to ascertain owing to an indefiniteness in the movement. This 
amounts to .10 and .07, respectively. From the Rio Grande | velocity is determined from the forward motion of the high 
Valley northward to the British Possessions, and over the | area for each twelve hours, and it does not indicate the east- 
entire eastern part of the country north of the thirty-fifth par-| ward velocity of the upper current in which the high area may 


allel, there has been a decrease in pressure, which becomes | 
more marked eastward to the Canadian Maritime Provinces, | 
where it amounts to .21. 

As compared with the normal pressure for October, the 
mean barometer readings for the current month were below | 
the normal, except over southern Florida and northern Nevada, | 
where the departures above the normal were less than .03. | 
The departures below the normal were most marked over Nova | 
Scotia and New Brunswick, where they exceeded .20. From 
this locality southwestward to the Gulf of Mexico and west, | 
ward to the middle plateau region of the Rocky Mountains the 
deficiencies become less marked; in California and Arizona 
they varied from .05 to .09, while over Oregon and Washington | 
Territory they were less than .05. | 

BAROMETRIC RANGES. 


The monthly barometric ranges at the various Signal Service | 
stations are given in the table of miscellaneous meteorological 
data. The ranges conform to the general rule, that is they 
increase with the latitude and decrease slightly, though some- 
what irregularly, with increasing longitude. Along the At- 
lantic coast the extreme ranges varied from .42 at Key West, 
Fla., to 1.43 at Eastport, Me.; between the eighty-second and 
ninety-second meridians, .50 at New Orleans, La., to 1.04 at) 
Alpena, Mich.; between the Mississippi River and Rocky | 
Mountains, .38 at Brownsville, Tex., to 1.03 at Poplar River, | 
Mont.; in the plateau and Rocky Mountain regions, .38 at Fort | 
Grant, Ariz., to .92 at Spokane Falls, Wash.; on the Pacific) 
coast., .28 at Los Angeles and San Diego, Cal., to .74 at) 
Olympia, Wash. 

AREAS OF HIGH PRESSURE. 


During October there were ten well-defined areas, five of 
which were first noted on the Pacific coast, three in Manitoba, 
and one in Arkansas. The general direction was east-south- | 
east, and i, v, vi, vii, and ix passed off the southeast Atlantic 
coast and were merged in the permanent area of high pressure 
in the Saragossa Sea, that area having apparently moved 
slightly westward. This rather persistent trend of the high 
areas combined with the persistency of the low areas to the 
northeast accounts for the abnormal conditions over New 
England and the Atlantic coast. Only two areas, iii and viii, 
passed off to the northeast, and the remainder died out before 
reaching the Atlantic. 

The following table exhibits, in a concise manner, some of 
the more prominent characteristics of the high areas: 


observed. observed, | | = Highest pressure. 
| > | i 
a5 7 2 | Saint Vincent, Minn.... 
4 | tor | 6 | North Platte, Nebr ..... | 
$1 63 | 1 9 | Green Bay, | go. 16 
42 126 50 45| 22 | t2| Rapid City, Dak........ 28 
Wacdeces 13 92) 33 2.0} 20 | 14 | Mobile, | 30.18 
13 ia 76) 60 a3 30. 38 
WEE 17 47 | 731 19 | Cheyenne, Wyo 30. 46 
Vull. 20 47 | | 42 62 #5! 33 | 22) 30. 46 
26 120 33) 7°) § a9 | gt | Norfolk, Va............ 30. 46 
47| 95) 40 | gt | Minnedosa, N. W. 
25-4 | MEAN 30-32 


It is interesting to note that during October the mean of 
the several highest readings is 30.32, while in September the 
same mean was 30.46. The highest pressure during the month 
was 30.46, which is remarkably low for this month. In general 


be supposed to move, which must be much greater. 

I.—Th‘s area was first noted on the morning of the 1st to 
the north of Montana. It moved rapidly to the southeast 
and passed off the south Atlantic coast on the 4th. Killing 
frosts occurred during its progress in the Ohio Valley morning 
of the 3d, and in Virginia morning of the 4th. During the 
progress of this and all other high areas the diurnal range of 
air pressure was very marked, ranging from .10 to .15 each 
twenty-four hours in the portions where the sky remained 
clear. During the passage of low areas this phenomenon was 
not noted, which was to be expected, owing to the cloudiness 
of the sky. It is suggested that this may lead to an additional 


method of investigating this peculiar phenomenon, which has 


never yet been satisfactorily explained. 

Il.—This area appeared in Manitoba on the 4th. It moved 
nearly due south to Texas. where it gradually died out on the 
9th. It had the least rate of progress of any of the areas of 
the month. 

Il1.—First noted to the north of Michigan; it moved south- 
east to Ohio, where it turned at right angles and moved up 
the Saint Lawrence Valley, disappearing on the 12th. 

IV.—Appearing on the north Pacific coast on the 8th, it 
= nearly east, and was lost sight of in Manitoba on the 
13th. 

V.—This area was an off-shoot of the last, first noted in 
Arkansas afternoon of the 13th. It moved due east, and 
passed off the Atlantic coast two days later. 

VI.—This area was first noted off the north Pacific coast 
the afternoon of the 13th. Its track was a little south of east, 
passing off the south Atlantic coast the afternoon of the 18th. 

VII.—This area, like the last, first appeared off the north 
Pacific coast. From the 17th to the 21st it moved nearly due 


east along the forty-fifth parallel to Lake Huron; it then 


turned abruptly nearly south, and on the next day passed off 
the middle Atlantic coast. The greatest falls in temperature 
for twenty-four hours occurred during the progress of this 
area, 30° at Cheyenne morning of the 19th, 30° at Fort Smith 
morning of the 20th, and 24° at Lynchburg afternoon of the 
20th. 

VIII.—This, like the last two, first appeared on the north 
Pacific coast. In three days it moved southeast to Texas, 
then turning east-northeast it moved off the coast of Nova 
Scotia on the 26th. Its motion, thirty-three miles per hour, 
was exceeded only by x. 

1X.—First noted on the 26th in Washington Territory. 


'|This area moved southeast to Alabama, then nearly east, 


passing off the middle Atlantic coast on the 30th. 

X.—This area was first noted in Washington Territory on 
the 30th, and moved very rapidly (forty miles per hour) due 
east, being in Manitoba on the last day of the month. 


AREAS OF LOW PRESSURE. 


There were eighteen areas of low pressure sufficiently 
marked, within the area of observation, to be traced. The 
general trend of these will be found on chart i, accompanying 
this REVIEW; iv, xi, xiv, xvi, and xviii were too far north to 
have the velocity determined. 

Their velocity seemed to have a maximum about the 3d, a 
minimum near the 13th, and another maximum on the 21st. 
The average velocity was 25.4 miles per hour, which was ex- 
actly the same as that of the high areas. All storms traced 
for more than one day east of the ninety-second meridian moved 
toward the northeast or east, and these paths converged over 
the Saint Lawrence Valley. As previously noted the persist- 
ency of the high areas to the east of the south Atlantic states, 
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together with an apparent westward movement of the perma- 
nent area of low pressure in Smith’s Sound, dominated the 
weather in the New England and middle Atlantic states. 

The following table exhibits the principal facts regarding 
these low areas. The heading of each column shows to what 
the tigures refer: 


First Last 
| observed observed " Lowest pressure. 
isin ; Station. i 
| = 
° ° ° ° Days. Miles. Inches. 
I. I 4 84 50 64 | 24 3 Chattanooga, Tenn..... 29. 28 
| 2 50 112 47 71| 32 3 Winnipeg, Manitoba....| 29.60 | 
- 36 | 104 49 66 | 65 22 Chatham, N. B......... 28.90 | 
BW sccoval 7 52 112 53 QS | 8 Medicine Hat, N. W. T. | 
| 10 29; 42 70| 2t | 11 Charleston, S.C........ 29- 36 | 
12| 49| 123. 47| 60| 7-0/ 22 | 18 Bird Rocks, G. of St. L. 29. 32 
12 41, 42 69 | 20] 17 | 12 Toledo, Ohio........... 29-60 | 
VII ....) 13 41 | 105 38 | 13 Denver, Colo........... 29-78 
17 42) 14 48 28 | 19 Marquette, Mich....... 52 | 
» 114 48 87 | ‘We Bence 29. 68 | 
19 50; $3 | 107 | 19 Calgarry, N. W.T...... 29-70 | 
20} 35| 1 45| 2.5| 3t | 24| Sydney, B.I......... 29.62 | 
23 50 2-0| 23 | 23 | Calgarry, N. W. T...... 29. 26 
28 89 32 2-0 25 | Port Eads, La.......... 29. 84 
25 37 | 102 48 63 4-5| 24 | 29 | Chatham, N.B......... 28. 86 
XVI ..../ SI | 125 27 Edmonton, N.W.T....| 29-67 
XVII.../ 48 113 50 72 27 | 30| Minnedosa, N. W. T.... 52 
XVIII..| 42) 113) 43| 109| |...... 31 | Salt Lake City, Utah...) 29. 
| 25-4) MEAD 29-41 


The following is a description of some of the characteristics 
of these low areas: 

I.—This was the continuation of ix of the last month noted 
over Lake Superior on the 30th. Its motion was nearly due 
east passing to the Saint Lawrence Valley onthe 4th. Destruc- 
tive storms occurred in Ohio and Georgia to the south and 
southeast of this storm on the 2d. The wind reached sixty 
miles per hour at Montreal on the morning of the 4th. As 
often noted before the precipitation in this and nearly all storms 
of the month was exceedingly irregular. For example; .15 
inch at Sandusky; .03 at Parkersburg; .12 at Block Island; 
1.64 at Erie; 1.50 at Buffalo, and 1.30 at Albany. It has gen- 
erally been supposed that heavy local precipitation occurred 
almost exclusively in connection with thunder and other vio- | 
lent local storms in the summer, but here we have the same 
effect when there were no local storms. It would seem as 
though, after the pressure, the precipitation must give us a 
better idea of the forces acting at the seat of the storm and a 
study of its distribution and occurrence cannot fail to shed 
light upon many intricate problems. 

II.—This low area was first noted on the 1st just north of 
Montana; its path just crossed within the boundary of Dakota 
on the 3d, and its last position was, on the 5th, in the upper 
Saint Lawrenve valley. 

III.—First noted in New Mexico on the 3d; its track was 
nearly northeast, disappearing in the upper Saint Lawrence 
valley on the 10th. In connection with this storm occurred 
the waterspout on the 7th, as noted elsewhere. In this storm | 
.10 inch rain fell at Davenport, .26 at Block Island, .43 at'| 
Rochester, 2.96 at Kansas City, 1.98 at Fort Smith, 1.88 at New | 
York City, 1.86 at Albany, 1.20 at Boston, 2.18 at Portland, 
and 3.26 at Eastport; these later-named comprise all the sta- 
tions at which more than one inch fell. 

IV.—This low area originated to the north of Montana on 
the 7th. Its path wasentirely to the north of the boundary, 
and was last noted in Manitoba on the 10th. 

V.—This storm was first noted on the 10th in the eastern Gulf; 


its motion was northeast, and it was last definitely located, by 
land observations, off the Massachusetts coast on the 13th. 
VI.—This storm was first noted off the north Pacific coast on 
the llth. Its motion was nearly due east, being last noted near 
Newfoundland on the 19th. The heaviest rainfalls during its 
progress were .72 at Cairo, .66 at Buffalo, and .84 at Parkersburg. 
VII.—This storm was first observed in Ohio on the 12th. 
It slowly moved eastward, being last observed on the 14th off 
the Massachusetts coast. On the 14th a waterspout occurred 


~ | to the southeast of the low centre. 


VIII.—First noted in Colorado on the 13th; this disturb- 
ance moved rapidly in a path curving slightly to the south- 
ward, and gradually filled up on the 15th in Missouri. 

IX.—This storm apparently had its origin near northern 
Nevada on the 17th. Its motion was a little north of east, and 
it was last noted in the upper Saint Lawrence valley on the 


21st. During this storm .18 inch rain fell at Des Moines, .36 at 
Milwaukee and Keokuk, while 2.10 fell at Davenport, 1.92 


at Indianapolis, and only .14 at Louisville. Severe local 
storms occurred in connection with this storm on the 19th in 
Maryland and New York. 

X.—This disturbance first appeared north of Montana on 
the 17th. Its motion was a little south of east, and it was 
merged in ix over Lake Superior on the 19th. 

XI.—This was first noted off the north Pacific coast on the 
19th. Its motion was to the eastward, and it was last noted in 
Manitoba on the 20th, its path having been above the boundary. 


XII.—In many respects this was the most interesting storm 
of the month. For several days previous to the 20th there 
were experienced unusual clouded skies and rainfall in 
southern California and western Arizona. While the rainfall 
on the immediate south Pacific coast was slight, .32 at Los 
Angeles and .25 at San Diego, yet the heaviest fall in October 
since the beginning of observations was noted at interior sta- 
tions, 1.75 at Prescott, 1.09 at Yuma, 1.56 at Stanton, Sc. 
At many of the stations the single fall in this storm ex- 
ceeded all previous total falls for October. The disturbance 
reached Texas on the 22d; 3.92 rain fell at Galveston. The 
rainfall at New Orleans was also very heavy in the twelve 
hours ending the afternoon of the 22d, 3.74 fell, while only 
.33 fell at Port Eads. While a portion of this storm moved 
to the northeast, disappearing near Newfoundland on the 25th, 
a disturbance, an off-shoot, still remained in the western 
Gulf, which was xiv, as described below. 

XIUII.—This low area was first noted to the north of Idaho 
on the 23d. Its path was nearly due east, it gradually dying 
out near Lake Superior on the 25th. 

XIV.—This disturbance was a portion of xii, which remained 
in the Gulf. Its path was traced a very short distance, as it 
gradually died out in Alabama on the 26th. It is probable that 
the water-spout of the 25th was a secondary effect of this storm. 

XV.—On the 25th this disturbance appeared to develop 
gradually in Kansas. The motion was northeastward, and it 
disappeared near Newfoundland on the 29th. The lowest 
pressure of the month, 28.86, occurred at Chatham during the 
progress of this storm on the 29th. 

XVI.—This disturbance was voted to the north of Wash- 
ington Territory on the 27th. Its path was above the bound- 
ary, and it was last noted on the 28th in Manitoba. 

XVII.—This storm was first seen in Montana on the 28th. 
Its path was due east, and on the last day of the month it had 
reached the Province of Quebec. 

XVII.—This storm originated in Idaho on the 31st, and 
was traced to Wyoming on the afternoon of the same day. 


NORTH ATLANTIC STORMS FOR OCTOBER, 1888 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the depressions that appeared over the north | 
Atlantic Ocean during October, 1888, are shown on chart i. | 
These paths have been determined from international simul-| 
taneous observations by captains of ocean steamships and 


| 


sailing vessels, received through the co-operation of the Hydro- 
graphic Office, Navy Department, and the ‘‘ New York Herald 
Weather Service.” 

Eleven depressions have been traced, of which six advanced 


| 
¢ 
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northeastward over or near Newfoundland; one first appeared | east-northeast over the Banks of Newfoundland, and during 
over the ocean between the Azores and Portugal; two appar- | the following three days advanced slowly north of east and 
ently developed east of the Banks of Newfoundland, and two | disappeared east of the twentieth meridian after the 19th. 
moved eastward from the American coast near the fortieth This depression possessed moderate energy during its passage 
parallel. The storms generally followed normal east to north- | over the ocean. 
east tracks in the vicinity of the American coast, while over) 6,—This was a depression (low area vi) of moderate energy 
mid-ocean they, in instances, pursued irregular paths. On | which passed from the vicinity of Prince Edward Island 
the 10th a depression appeared over the eastern part of the north-northeast over the Gulf of Saint Lawrence and New- 
Gulf of Mexico, from whence it is traced northeastward along | foundland during the 18th and 19th, and subsequently disap- 
the coast as land low area v. This depression attained great | peared north of the region of observation. 
energy during the 11th, when it oceasioned gales of hurricane; 7-8,—This depression is first charted in N. 44°, W. 42°, 
foree off the middle Atlantic coast of the United States. under date of the 20th, and from this date until the close of 
The severest disturbances of the month occurred over mid- | the month it pursued a slow, irregular northeast course, and 
ocean east of the thirty-fifth meridian from the 25th to the | passed to the northward of the British Isles. On the 25th 
28th, inelasive, attending depressions numbers 7 and 8, whose | this storm apparently united with a depression (number 8) 
tracks converged, and apparently united on the 25th. which had moved from off the western extremity of Nova 
In October, 1887, sixteen depressions were traced, of which | Scotia, where it was central on the 20th north-northeastward 
eight were of tropical or sub-tropical origin; four advanced over Newfoundland and eastward over the ocean to the twenty- 
eastward over Newfoundland, -one of which traversed the fourth meridian. The progress of the depression after the 
ocean from coast to coast; three moved northeastward from 24th was marked by pressure ranging below 29.00 (737) and 
the middle Atlantic coast of the United States; one first | storms of great violence. 


appeared over the ocean northeast of Newfoundland, and one | 9.—This storm (low area xii) was central on the south New 
was located west of the British Isles on the last day of the 
month. The severest weather was experienced in the vicinlty 
of the British Isles during the last five days of the month. 

In October, 1888, there was a marked deficiency in the 
number of depressions traced when compared with those charted 
for the corresponding month of previous years. Over the west- 
ern part of the ocean generally unsettled weather prevailed, | 
while in the vicinity of the British Isles the early part of the | 
first and the latter half of the third decade were the only | 
periods during which storms of marked violence were reported. 

In the following descriptions of the depressions traced posi- 
tions are given in degrees of latitude and longitude, except in 
cases where from twenty-five to thirty-five minutes have been 
cited, when they are given in degrees and half degrees: 

1.—This depression was central on the Ist between Cape 
Breton Island and Newfoundland, from whence it moved 
northeastward and disappeared north of the fiftieth parallel. 
On the afternoon of the Ist strong sse. gales, veering to s., 
wsw., and nw. by w., and pressure falling to 29.40 (747), 
were reported south of Newfoundland. 

9.—This depression was central about seven degrees east- 
northeast from the Azores on the Ist, from which position it 
advanced over the Bay of Biseay by the 2d, and subsequently 
disappeared over the continent of Europe, attended by fresh 
to strong gales, and pressure falling below 29.30 (744). 

3.—This depression (low area i) passed eastward from the 
New England coast during the 3d, and by the 4th had moved 
northeast over the Gulf of Saint Lawrence, after which it 
advanced north-northeast beyond the region of observation. 


During these dates fresh to strong gales were reported off the | _ 


coast of the United States to the thirty-fifth parallel. 

4,—This depression (low area iii) was central off the western 
extremity of Nova Scotia on the 8th, from whence it advanced 
over the Gulf of Saint Lawrence by the 9th. During the next 
three days the storm-centre moved slowly eastward to the 
forty-fifth meridian, after which it recurved to the northwest, 
and, after the 14th, passed northeastward to the thirtieth 
meridian, where it disappeared after the 17th. During the 
Sth and 9th strong to whole se. to sw. gales prevailed south of 
Newfoundland and Nova Scotia, with barometric pressure 
falling below 29.20 (742), and on the 15th and 16th the de- 
pression was attended by strong to whole gales and pressure 
29.00 (737). 

§.—This depression was a continuation of land low area v, 
which moved northeastward along the Atlantic coast of the 
United States, attended during the 11th and 12th by destruc- 
tive hurricanes over the adjacent ocean. On the 14th the 
storm was central in about N. 40°, W. 67° 30’, from which 
~osition it moved east to the sixtieth meridian by the 15th. 

y noon, Greenwich time, of the 16th the centre had moved 


England coast on the 24th, from whence it moved rapidly east- 
ward over the ocean. The movement of the storm-centre was 
indicated by storm reports of shipmasters, which show that 
gales of hurricane force were encountered in the trans-Atlantic 
tracks west of the sixtieth meridian during the 24th and 25th, 
and that the centre crossed this meridian between the fortieth 
and forty-fifth parallels. Although reports will not admit of 
accurately locating the storm-centre after the 24th the rapidity 
of its advance would seem to warrant the belief that depression 
number 10 was its continuation. 

10.—This depression was central on the 25th in N. 45°, W. 
38°, with pressure below 29.30 (744), and fresh to strong 
gales over a considerable area. By the 26th the centre of 
disturbance had apparently moved east-northeast and united 
with depression number 7-8. 

11.—This depression (low area xv) moved northeast over the 
Gulf of Saint Lawrenee and Newfoundland during the 29th and 
30th, and, after the latter date, disappeared north of the region 
of observation. On the dates referred to strong to whole gales 
and barometric pressure falling below 29.50 (749) were re- 
ported to the southward of Newfoundland and Nova Scotia. 


OCEAN ICE. 
The following table shows the southern and eastern limits of 


Eastern limit. 


Southern limit. 
Month Lat. N. Long. W. Month. Lat. N. Long. W. 
° oUF oUF 
October, 1883........... 46 56 46 22 | October, 1883.......... 22 
October, Off Cape | Race October, 188s ~ 55 
October, 1885........+++ 48 21 47 12 | October, 1885.......... 48 21 47 12 
October, 1r886........++. 41 34 49 43 | October, 1886.......... 46 46 37 
October, | occccceeses 2s 50 2 | October, 1887.......... 42 3 50 2 
October, 1888.........+. 43 55 36 | October, 1884 51 43 55 36 


On chart i the positions of icebergs reported during Octo- 
ber, 1888, are shown by ruled shading. Ice was reported on 
two dates only. On the 20th the s. s. “ Lake Superior” passed 
one large berg two miles east of Belle Isle; on the same day 
the s. s. “‘Lake Huron” passed a large berg two miles south 
of Belle Isle. On the 23d the s. s. “ Glendale” passed a berg 
in N, 51° 43’, W. 55° 36’. 

In October, 1887, icebergs were reported on three dates; on 
the 15th, one very large berg in N. 42° 58’, W. 50° 2’; on the 
29th, two large bergs and small pieces of ice in N. 52° 5’, W. 
54°; and on the 3ist, two large bergs, one in N. 51° 50’, W. 
54° 23’, and the other in N. 52° 6’, W. 54° 8/. 

In September, 1888, ice was reported south of the fiftieth 
parallel on two dates only. In the Straits of Belle Isle and 


~ 
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off the e extreme 9 northern « coast of Newfoundland icebergs were 
observed on ten dates. 

Compared with ice reported for October during the five pre- 
ceding years a deficiency is shown for October, 1888. The 
southernmost ice was about six and one-half degrees north of) 
the average southern limit, and the easternmost ice was about 
seven and one-half degrees west of the average eastern limit. 

FOG. 

The limits of fog-belts to the westward of the fortieth meri- 
dian are shown on chart i by dotted shading. In the vicinity 
of the Banks of Newfoundland fog was reported on eleven days 
as compared with sixteen days for September, 1888, and four- 
teen days for October, 1887. Between the fifty-fifth and sixty- 
fifth meridians fog was reported for a total of two days as com- 
pared with eleven days for September, 1888, and two days for 
October, 1887. To the westward of the sixty-fifth meridian fog 
was reported on five days as compared with eleven days for 
September, 1888, and four days for October, 1887. 

_ As compared with September, 1888, the southern limit of 
the Newfoundland fog-belt has extended about one degree, 
while in the vicinity of the American coast fog was reported | 
about three degrees further south than in the preceding month. 

In the several instances in which fog was reported over or 

near the Banks of Newfoundland the presence or passage of a 


of barometric pressure was noted to the 
or westward. On the two dates for which fog was encountered 
south of Nova Scotia a storm-centre was passing eastward over 
Nova Scotia. The development of fog off the coast of the 
United States was generally attended by relatively high baro- 
metric pressure and variable winds, following the passage of 
areas of low pressure to the northward. 

The following are limits of fog-areas on the north Atlantic 
Ocean during October, 1888, as reported by shipmasters : 


Entered. Cleared. | Entered. Cleared. 
| Lat. N. Lon. W. | Lat. N. Lon. W. |! Lat. N. Lon. W. | Lat. N. Lon. W. 
I | 47 00 46 00 46 00 49 90 18 | 45 00 59 30 45 25 58 o1 
3-4 | 48 00 45 00 46 00 51 oo Ig | 46 18 47 47 46 02 48 40 
4| 5417 44 48 S4 10 45 20 20 = 53 47 59 40 47 48 12 
8 | At St. Johns,N.F. 21 | 17 49 07 46 08 46 17 
8| 4300 6140 | 4230 63.04 | 23-24 New York. 39 50 73 4° 
8 | 4102 66 48 41 08 67 05 24 | 36 30 74 40 36 50 74 37 
8 | 46 44 47 95 45 09 27-28 | 35 20 75 15 37.57 75 00 
9-10 | 44 00 51 20 46 16 44 32 28 | 40 30 72 00 Ott Sandy Hook. 
g-10 | 48 22 48 42 47 26 52 28 28-29 | Boston. 40 30 69 00 


g-10 | 42 42 47 50 42 50 $I 00 
10 | 42 36 50 05 43 10 48 00 
| 45 3 St 33 45 52 45 52 
12) 49 24 43 10 49 99 44 27 


TEMPERATURE OF THE AIR ( 


The distribution of mean temperature over the United States | 
and Canada for October, 1888, is exhibited on chart ii by dotted 
isotherms. In the table of miscellaneous meteorological data the 
monthly mean temperatures and the departures from the normal 
are given for stations of the Signal Service. The figures oppo- | 
site the names of the geographical districts in the columns for 
mean temperature show the averages for the several districts. | 
The normal for any district may be found by adding the de- 
parture to the current mean when the departure is below the | 
normal and subtracting when above. Chart iii exhibits normal 
and current October temperature curves for selected stations. _ 

The mean temperature was highest over southern Florida, | 
where a reading of 79°.1 was reported at Key West. Values 
rising above 70° were also reported along the west coast of | 
the Gulf of Mexico and in the lower Colorado valley. In the | 
Sacramento and San Jouquin valleys the readings rose above 
65°. The lowest mean temperatures occurred in northern 
Ontario, Canada, where they fell to 38°.4 at Rockliffe, and 
over the lower Saint Lawrence valley, Lake Superior, northern 
Minnesota, Dakota, and Manitoba, where they ranged below 40°. 

The mean temperature corresponded with the normal over 
portions of New Brunswick, Nova Scotia, southeastern Texas, 
and New Mexico, and along a line traced from the northern 
boundary of Dakota and Montana southward and southeast- 
ward to the Gulf of Mexico between Galveston, Tex., and New 
Orleans, La. Over a greater part of the country east of the 
one-hundredth meridian the mean temperature was below the 
normal, the deficiencies being most marked from New Hamp- 
shire southwestward to eastern Tennessee, and along the At- 
lantic coast between the thirty-eighth and fortieth parallels, 
where they exceeded 6°. To the westward of the one-hun- 
dredth meridian the temperature was generally above the nor- 
mal, the greatest excesses occurring in the middle Sacramento 
valley and over western Montana, where they exceeded 4°. 

The following are some of the most marked departures from 
the normal at the older established Signal Service stations : 


Above normal. Below normal. 
| 
Sacramento, Cal Rochester, N. Y 
Helena, Mont ........... -2 City, N.J 
Fort Assinaboine, Mont .. -o || Albany, N. ¥ | 
Olympia, 3-8 | Columbus, 6.3 


the departure of the current month from the normal ; 


expressed in degrees, Fahrenheit). 


DEVIATIONS FROM NORMAL TEMPERATURES. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for a series 
of years; (2) the length of record during which the observa- 
tions have been taken, and from which the normal has been 
computed; (3) the mean temperature for October, 1888; (4) 
(5) and 


the extreme monthly means for October during the period of 


observation and the years of occurrence : 


| @ | 
is. (5) Extreme monthly mean 
| & temperature for October. 
State and Station. County. @- Highest. Lowest. 
| 2 ig | 
ais 
Arkansas © |¥Years| ° ° 
Lead Hill ........ | Boone ....... 60-7! 7 | 56-9 —3-8| 65.6) 1881 56.0 1885 
California. | 
Sacramento ...... Sacramento .| 60.4 22 57-6 —2-8 | 67-2 | 1875 54-7 1873 
Connecticut 
Southington ..... Hartford ....| 51-0 19 | 45-3 —5-7 | 56-1 1879 45°3 1888 
Florida. 
Merritt's Island .. Brevard ..... 74-9 5 | 75:5 +0.6 | 76-2 1884 73-1 | 1885 
MWinois. | 
Greenville ....... 57-7 BO | 
54-0 33 | 51-3 —2-7 | 62-7 1879 45-0 1869 
Sandwich ........ De Kalb ..... 51-5 | 
Indiana. 
Spiceland ........ | Henry ....... | §1-2 BA | 
Switzerland .| 56.2 22 | 51-7 —4-5 | 65-0 1879 46.5!| 1869 
Independence....| Buchanan....| 48-0 13 | 46-0 —2.0 | 56.0 1879 45-0 | 1876 
Monticello....... | 49-5 35 | 46-2 |—3-3 | 58-0 1879 36-0 | 1873 
Kansas. 
Independence. . Montgomery. 58.2 17 | 56-5 63-0 1881 52.2 1872 
Lawrence ...... ..| Douglas ..... | 54-4 21 | 53-0 —1-4 § 1879 44-0 1869 
Yates Centre..... | Woodson....| 54-8 8 | 53-4 |—1-4 | 58-8 | 1884 50-4 1885 
Point Pleasant...| Tensas .,... | 65-2 8 | 63.6 —1.6 | eSdencleesecccsloccseceelsooccese 
Gard K bec | 
enne 2 42-9 — I ~ 18: 
| 47 52 9 4-3 | 52-5, 1879 42 59 
Cumberland...... Allegany | 53-3 17 | 48-0 ["S3 60.0 1881 48-0 1888 
Somerset ........ Bristol ......| 53-3 | 18 | 4B-B 
Michigan. | 
Adrian ........ Lenawee..... GO-E | | 45-6 
Kalamazoo .. | Kalamazoo ..) | [3-2 ee 
Thornville....... Lapeer ......| 51-4 
New Jersey. | | 
South Orange, 19 | 476 47°6 1888 
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Table of comparative maximum and minimum temperatures, &c.—Cont'd. 


Deviations from normal temperatures—Continued. 


4 : (s) Extreme monthly mean 
= 5 y 
: 
temperature for October. 
= 2 td 
“ is © 
tate and Station. ounty. ta a | a5 Highest. | Lowest. 
4) 
~ > Year. Am’t.| Year. 
New Jerecy. 
Moorestown Burlington ..| 53-5 25 48-6 \-4-9 1879 | 48-7 
New York. 
Palermo Owwego...... 46.9 35 43-9 53-9 1879 399-3 1873 
Ohio. 
Wauseon........ Fulton ...... §1-0 46.0 —§-0 5.0 1879 46-0 | 1875°88 
Ch egon. 
rama | 
Dyberry Wayme ...... 44-3 at 41-3 —3-0 -9 1879 41-3 1888 
Grampian Hille..| Clearfield....| 48-0 25 1879 »-2 
Welletborough Tioga........! 53-1 15 -6 +2 1875 “4-3 
South 
Statesburgh...... Sumter...... | 64-0 5-8 69-0 1881 | 59-8 
Tennensec. 
Gibson ...... | 6 —2.1 76-0 1884 45-0 1885 
Texas. | | 
New Austin ....+. | 69.8 17 73-9 1881 65-8 1873 
Vermont | | 
Strafford ......... Orange ....+. 47-3 14 | 40.6 —6.7 | 1879 | 40-6 1888 
Vir ginta. 
Bird's Neat Northampt’a| 61.9! 9 4-6-5 69.2 1881 | “9 1886 
Wytheville ...... Wythe....... 53-3 24 59-0 1879 23 1888 
Vergiema. 
Helvetia 12 | 45-4 56-8 1881 | 45-4 1888 


The highest temperatures for the month were reported in 
southern Arizona, where a reading of 105°.1 was registered at 
Yuma. Values above 90° were recorded in the Sacramento 
and San Joaquin valleys, and in central and southeastern Texas. 
At Los Angeles, Cal., a maximam of 98° was attained. Ex- 
cessive maximum temperatures were reported at two stations 
only, Olympia and Spokane Falls, Wash., where the readings 
were higher than for any preceding October during the last 
twelve and eight years, respectively, by 1° at the former and 
4°.5 at the latter station. At stations in New England, on 
Lake Superior, and in the upper Missouri valley the highest 
temperatures for the month fell below the maximum values of 
the corresponding month of previous years by more than 20°. 

The lowest temperatures occurred in the upper Missouri 
valley, where they fell to 16°.2 at Fort Assinaboine, Mont. ; 
they were generally below 20° in Dakota, eastern Montana, 
and along the northern slope of the Rocky Mountains, while 
over the middle plateau region they fell below 25°. Unusually 
low temperatures were not reported, and over a greater part 
of the country, notably in the central valleys and along the | 
eastern slope of the Rocky Mountains, the lowest temperatures 
were from 10° to 25° above the lowest readings of the corre- 
sponding month of previous years. 

Table of comparative maximum and minimum temperatures for October. 


For 1888. Since establishment of station. | = 
s 
Max. Min. Max Year | Min. Year. S* 

° ° ° | ° 

Alabama........ 48.0 -4 1884 | 34-0 |1873, 1887 | 18 
DO... B43 43-0 1884 | 32-0 1887 17 
Arigona .... «««« 4 5 m0 | 18.0 1880 13 
DO. Tort Apache....| 86.7 I 19-0 1880 10 
DO. ttle Rock..... &2. 37-0 (1881, 1887 10 
Colorado Denver 8 Le 1873 1-0 1873 17 

DO sess Montrose....... 78.0 35-3 1887 | 19-0 1885 

Commectiout ..../ New Haven..... 66.2 | 24-0 I 
DO. New London ...| 65-2 82.7 | 1879 | 27-2 1 17 
Dakota Set Buford .... 21.8 1879 ‘oy 
epee fankton........ 18 25 | ° 16 
Dis. of Columbia WashingtonCity 35-2 92-3 | 1881 | 8 
Piorida..... Jacksonville ... 499 92-0 188 49-0 | 1873, 1887 8 
DO coves Key Weat...... 85-4 5. 92-0 1878 65-0 | 1873, 1876 18 
Atlanta .... 2 45 1884 | go-1 | 1887 
DO Savannah .......! 23 40 1884 | 37-0 1873 18 
Boiaé City...... 82.0 24-8 1887 16.4 
De «| 76-3 84-0 1879 | 14-2 I 17 
Indiana Indianapolis....) 32-0) 87-0 1884 | 22-3 I 16 
Indian Ter ..... rere “5 aye 1878, 884 25-0 18 
.....+. 77-3 18 14-6 1887 16 
cece Des Moines..... &s.8 13-8 TSS 11 
Dodge City’..... 30-4 1887 | 10-0 1 1 
DO cove Leavenworth...| 85-8 32-1 1887 | 19-0 1873 


| For 1888. Since establishment of station. 
Min. Max.| Year. | Min. | Year. 
| 

| ° ° ° ° | Yrs. 

Kentucky ...... Louisville...... 77-4 32:5) 1884 | 25-5 | 1887 
Louisiana ...... New Orleans....| 87-0 54-7 | 90-0 1884 | 40-0 1873 1 
Do 87-4 435 1883 | 31-0 1873 | 16 
62-3 | 31-0 ° 1879 | 24-0 1881 16 

61.0, 28.8 83-0 1831 | 27-6 | 1886 17 

8-0 [18791881 | 30-0 |1873,76,79 1 

69-0 33-8 | ° 1881 | 25-0 | 1879 I 
Michigan ....... Marquette......| 65-9 | 29-1 +0 1879 | 12-5 1887 15 

cove Grand Haven ...| 64-0 29-5) 80-0 | 20-2 | 1887 

Minnesota...... Saint Vincent...| 76-0) 19-0 81-6 1 3 1887 9 
Saint Paul ......| 5-4) 27-7 | 87-0 1879 | 11-5 | 1887 | 17 

| Mississippi .... Vicksburg ...... 44-0 | 93-7 1884 | 33-5 | 1887) : 
Missouri ....... Saint Louis..... | 85-2) 36-0 © 1879 | 24-0 1887 1 
Montana........ Ft. Assinaboine.| 79-0 16.2 +0 1884, 1885 |—16.0 1881 9 
Do. Helena ........ 75-0 | 21-0) “9 | 1885 | 2-7) 1887 9 
North Platte ...| 80-0 89.0 1879 | 1887 I 

| So.2 87-0 I | 15-0 | 1878 I 
Winnemuceca...| 79-5 | 20-8 | 87-0 | 10-0 | 1878 10 
New Jersey .... Atlantic City...| 71-0 | 30-0) 83-0 1884 | 29-0 1879 15 
New Mexico .... Santa Fé........ 72-3 | 29-5 85-0 1878 | 10-0 1880 I 
New York ...... ffalo ......++. 66.2 | 30-8) 83-0 I 24-4 1887 1 
New York City..) 68-7 | 34-9 | 3 1881 | 31-0 1876 | 18 
North Carolina. Charlotte....... 78-0 | 37-0) gI-9 1884 | 30-0 1879 10 
Wilmington .. 79-2 | 44-7 1884 | 32-0 1876 18 
ve Cincinnati ...... 79-2 | 33-9 | “7 1884 | 26-1 1887 18 
Sandusk eee 32-7) 87-0 1879 | 24-0 1887 12 
0 Portland ....... 37-0 | 82-2 1885 | 31-0 1877 16 
cose seburg ...... 82. 32-6 | 1885 | 22-5 1881 12 
Pennsylvania... Pittsburgh ..... 73-8 32-7 | Qin 1884 | 20-0 1887 16 
gece Philadelphia 69-5 | 34-3 | 1879, 1881 | 30-6 1887 18 
Rhode Island... Block Island ...| 62-3 | 34-1 75-4 1881 | 32-6 1884 9 
South Carolina. Charleston .....| 81-1 | 502) 93-0 1883 | 39-0 187 16 
Tennessee ..... Knoxville ...... 35-6) 94-0 1884 | 25-0 18 18 
Do ..... Memphis....... | 40-0) 92-0 1879, 1884 | 29-0 1878 16 
cose Brownsville....| 88-0) 52-0 | 1877 | 49-0 1879 12 
DO coces cove Fort Elliott .... “7 | 3-2 3 1887 | 25-3 1887 9 
Salt Lake City.. 2| 31-5 | 85-2 1887 | 22.0 1878 | 1 
Virginia ........ | Lynehburgh ....| 78-0 32-7 | 1884 | 28.0 1879} 1 
cece Norfolk......... 40-8 | © |1881, 1884 | 31.0 1876 18 
Washington ....| Spokane Falls..| 81.5 | | 77-0 1886 | 12.3 1887 8 
DO | Olympia........| 74-0) 35-0 3-0 1880 | 23-0 1881 12 
Wisconsin......| La Crosse ......| 73-0 | 25-6 | 1884 1887 16 
vend | Milwaukee .....) 72-6 | 30-1 | 83-1 1884 | 14-8 1887 18 
Wyoming ...... Cheyenne....... 72-0 | 16-5) 81-6 1887 a 4-0 1878 16 

| 


RANGES OF TEMPERATURE. 


The monthly and the greatest and least daily ranges of tem- 
perature at Signal Service stations are given in the table of 
miscellaneous meteorological data. The greatest monthly 
ranges occurred in the Missouri Valley, where, in localities, 
they exceeded 60°. They were least over southern Florida, 
where they were less than 20°, and at stations on the south 
New England and North Carolina coasts, where they were 
less than 30°. Along the Pacific coast the ranges were less 
than 30°, except at Los Angeles and San Francisco, Cal., 
where they amounted to 54° and 37°.3, respectively. 

The following are some of the extreme monthly ranges : 


Greatest. Least. 
Fort Assinaboine, Mont ............. 62:8 19-8 
Huron, Dak.... 62-0 || Jupiter, + 249 
61.5 || Pysht, 25-0 
Spokane Falls, Wash ............-++- || Hatteras, N.C ... 27-8 
Los Angeles, 54-0 Block Island, Ro 28.2 
FROST. 


Frost occurred south of the fortieth meridian as follows: 

Ist, Ala., Ga., Md., Nev., N. C., 8. C., Tenn., Utah. 2d, 
Colo., Ill., Ind., Kans. 3d, Ala., Del., D. C., Ga., Ill., Ind. 
Kans., Ky., Md., Miss., Mo., Nev., N. J., N. C., Ohio, Pa., 8. 
©., Tenn., Utah, Va., W. Va. 4th, Ala., Del., D. C., Ga., Ind., 
Ky., Md., Nev., N. J., N. Mex., N. C., Ohio, Pa., 8. C., Tenn., 
Va., W. Va. Sth, Nev., N. Mex. 6th, Ill., Kans., Utah. 7th, 
Col., Ill., Kans., Mo., Nev. 8th, Ala., Colo., Ill., N. Mex., 
W.Va. 9th, Del., D. C., Ill., Ind., Md., Nev., N. J., N. Mex., 
Ohio, W. Va. 10th, Colo., Del., D. ©., Ill., Ind., Ky., Md., 
Nev., N. J., N. C., Ohio, Va., W. Va. 11th, Ill, Kans. Nev, 
N. Mex. 12th, Ala., Ill., Kans., Mo., Nev., N. Mex., Tenn. 
13th, Colo., Ill., Kans., Mo., Nev.,Tenn. 14th, Ala., Colo., IIl., 
Mo., Nev.,8.C., Tenn., Utah. 15th, Ariz., Colo., Del., Kans., 
Md., Nev., N. J.,N.C.,8.C., Utah, Va. 16th, Colo., Ill., Mo., 
Nev., N. Mex., Utah. 17th, Ill, Ind., Kan., Mo. 18th, D. 
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N. J., Va., W. Va. 19th, Cal., Colo., 
20th, Cal., Ill., Ind., Kans., 
21st, Ala., Ga., D. C., 


C., Md., Nev., 
Kans., Nev., N. Mex., Utah. 
Ky., Mo., Nev., Ohio, Utah, W. Va. 
Ill., Ind., Kans., Ky., Mo., Nev., N. C., Ohio, 8. C., Tenn., 
Utah, Va., W. Va. 22d, Ariz., Colo., Del., D. C., Ind., Kans., 
Md., Nev., N. J., N. C., Va. 23d, Ariz., Colo., D. C., Kans., 
Mo., Nev., N. Mex., N. C., Tex., Utah, Va., W. Va. 24th, 
Ariz., Colo., Ill, Ind., Kans., Nev., N. Mex., Tex., Utah. 
25th, Ariz., Ill., Ind., Kans., Mo., N. J., N. Mex., Ohio, Tex., 
Utah. 26th, Ariz., Colo., Kans., N. Mex., Tex. 27th, Ariz., 
Col., Kans., Mo., Nev., Utah. 28th, Ariz., Colo., Ill., Ind., 
Kans., Mo., Nev., N. Mex., Ohio, Tex., Utah. 29th, Ala., 
Colo., Ill., Ind., Kans., Ky., Md., Miss., N. Mex., N. C., Ohio, 
8. C., Tenn., Va., W. Va. 30th, Del., D. C., Ill., Ind., Ky., 
Nev., N. J., N. M., N. C., Ohio, Pa., Va., W. Va. 31st, Del., 
D. C., Ill., Ky., Md., N. J., N. C., Ohio, Pa., Va., W. Va. 

The following are reports of injury to vegetation by frosts 
during the month: 

Ripley, Ohio, 2d: the late heavy frost has been very inju- 
rious to the tobacco crop in this section. 

Dunkirk, Md.: a heavy frost occurred the night of the 3d—4th, 
causing damage to tobacco and other outstanding crops. 

Boston, Mass., 9th: the frost, rain, and snow of last week 
caused considerable damage to crops in many plaees through- 
out New England. 

To the southward of the fortieth parallel frost was most fre- 
quently noted in the central valleys; in the south Atlantic 
states it was reported as far south as the thirty-third parallel ; 
on the central Gulf coast it occurred at New Orleans on five 
days, while in Texas it was noted as far south as San Antonio, 
where it occurred on the 24th and 25th. In Arizona frost was 
reported on seven days; in the middle Sacramento valley on 
the 19th and 20th, while in northeastern California and south- 
ern Oregon its occurrence was frequently noted. 


COTTON REGION REPORTS. 

The rainfall was about normal in the New Orleans and Vicks- 
burg districts; in Galveston and Little Rock districts the rain- 
fall was about 20 and 40 per cent., respectively, below the aver- 
age. In all other districts the rainfall was in excess of the 


average, notably in Savannah and Montgomery districts, where | 


it was more than double the usual amount for the month. 
The means of the maximum temperatures were below the 


average in all districts, the greatest departures occurring in | 


the Atlanta, Wilmington, Memphis, and Montgomery districts, 
where they exceeded 5°. The means of the minimum tempera- 


_ 


tures were below the average in all districts, except Galveston, 
where they were slightly above the average of six years. 

In the following table the average rainfall and the means of 
the maximum and minimum temperatures in the cotton region 
are given, for October, 1888, together with normals and ex- 
treme temperatures obtained from similar observations of the 
last six years: 

Temperature and rainfail data for the cotton districts, October. 


Rainfall. Temperature. 

Maximum. Minimum. 

Bags | ¢ Bale | | 

< A moos A meeis | 

| inches! Inches Inches. | e e | | 
New Orleans..| 2.66 | 2.47 | — 0-19 | 79-4 | |} — 2.3] 57-6 55-5|—2-1| 88! 38 
Savannah ...../ 2-45 | 5-35 2-90 | 79-7 | 78-4 | — 1-3 | 58-4 55:57 | 2-7) 35 
Charleston....| 2.49 | 4-62 | + 2-13 | 76-7 | 74-5 | — 54-2 53-3 | — 7 
Atlanta .......| 2-35 | 3-88 1-53 | 74:5 | 69-0) — 5-5 52-6 48:9|—3-7| 86) 30 
Wilmington *.) 2.98 | 3-60 0-62 | 75-1 | 69.5 | — 5: 52-8 482/—46| 29 
Memphis ..... 2.21 | 2-95 | + 0-74 | 74-7 | 69-4 | — 53 | 50-9 —2-8/ 29 
Galveston *...| 2.86 | 2-24 | — 0-62 | 80-1 | 79-6 | — 0.5 | 58-1  §9-0| + 0-9| 92/| 35 
Vicksburg ....| 2-79 | 2-73 | — 0-06 | 77-6 | 73-8 | — 3-8 | 55-4 52-3 | — 3-1 | r| 40 
Montgomery .| 1-66 | 4-47 t 2-81 | 78-2 | 73-1 | — 5-1 31 52-7 | — 5-4 | is | 38 
Augusta ...... 2-53 | 4-04 2-11 | 76-1 | 71-4 | — 4-7 | 53-3 49-7 | 3-6) 84) 33 
Little Rock...| 1-72 | 0-95 0-74 | 75-9 | 71-7 | — 4-2 | 50-3 50-3 32 
Mobile........ | 2.02 | 3-09 | 1-07 | 75-2 | — 3-5 | 54-2 | 525|— 89 | 37 


*Normal for five years. 
TEMPERATURE OF WATER. 

The following table shows the maximum, minimum, and 
mean water temperature as observed at the harbors of the 
several stations; the monthly range of water temperature; 
and the mean temperature of the air for October, 1888: 


Temperature at bottom. Mean tem- 
perature 
Stations. | air at 
onthly the sta- 
Max Min. Range. mean. tion. 
° ° ° 
Canby, Fort, Wash...........cesceeees 60.8 53-7 7.1 57-4 | 55-2 
Cedar Keys, FUR ccocvecccveveceecseces 80.0 69:9 10.1 74-5 | 70-0 
Chartestem, B.C | 72.8 67.1 | 5-7 69-7 64.2 
Eastport, Me .....ccccccccccseccecees 50-2 47-6 | 2-6 48.8 43-4 
79-0 68.0 | II-0 72-2 
62-9 5-7 12-2 55:7 49.2 
FED 77:0 | 69-8 | 7-2 73-8 67-2 
cos 57-1 46-8 10.3 49-8 43-3 
Portland, Oregon 65-0 53-0 | 12.0 60.2 55:5 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and 
Canada for October, 1888, as determined from the reports of 
about one thousand stations, is exhibited on chart iv. In the 
table of miscellaneous meteorological data are given, for each 
Signal Service station, the total precipitation, with the depart- 
ure from the normal. The figures opposite the names of the 
geographical districts in the columns for precipitation and 
departure from the normal show, respectively, the averages 
for the several districts. The normal for any district may be 
found by adding the departure to the current mean when the 
precipitation is below the normal and subtracting when above. 

From the October chart it will be seen that the monthly 
rainfall was greatest on the north Pacific coast, where it 
reached twelve inches; more than eight inches fell in portions 
of the Canadian Maritime Provinces and northern New Eng- 
land, and from six to eight inches fell in portions of the south 
Atlantic states, and in southern Louisiana in the vicinity of 
New Orleans; in the Lake region, and, with the exception of 
the southern plateau and north Pacific coast, in all districts 
west of the Mississippi River, less than 75 per cent. of the 
normal amount of rain fell, that for the lower Missouri and 
Rio Grande valleys being less than half the normal ; in Florida 


the rainfall averaged about 67 per cent. of the normal; in New 
England and the middle Atlantic states the rainfall exceeded 
the average by about 15 per cent., and in the south Atlantic 
and east Gulf states and on the north Pacific coast 30 per cent. 
Over a large part of California there was a total absence of 
rain, and so far as shown by the reports of the Signal Service 
and voluntary observers but little rain fell in any part of the 
state. A newspaper report from Campo, however, states that 
rain began falling there on the evening of the 17th, and con- 
tinued about forty-eight hours, two and a half inches having 
fallen up to that time. The average rainfall in California for 
October, as determined from Signal Service observations, is 
slightly more than an inch for the northern part of the state, 
and somewhat less than half an inch for the southern part. 


DEVIATIONS FROM AVERAGE PRECIPITATION. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for a 
series of years; (2) the length of record during which the ob- 
servations have been taken, and from which the average has 
been computed; (3) the total precipitation for October, 1888 ; 
(4) the departure of the current month from the average; 
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(5) and the extreme monthly precipitation for October aur 
ing the period of observation and the years of occurrence : 
itation for Oct. 
Mtate and station. County. = Greatest. Least. 
is a\3 3 jAm Year. | Am’t. Year. 
Arkansas. Inches Years | Inches Inches. Inches Inches 
Lead Hill Boone .....++. §- 04 7/310 —1-94 18.11 1883 

af wma 67, 68 
Sacramento . Sacramento 22 | 0.00 —0-7o 3-01 1876 0-00 87,88 

Crmnectiout. 

Southington ...... Hartford .... 3-28 19 | 4-70 +1-42 | 7-93 1877 0-87 1874 
lortda, 

Merritt Istand Brevard ..... 6.13 | 11-94 1886 1-74 ©1882 
| 

Goleonda PODS cece 3-61 | GB | 2-03 

Peoria Peoria . ..... 2.65 2-29 §-68 1877 0-70 1860 

Riley Me ‘Henry .. 2.61 3 | 

Sandwich ........ De Kalb ..... 3-25 BB | JO 

Spiceland ........ Henry ....... 2.48 27 | 391 | +1-43 | 7-02 1884 1879) 

Vevay..... . Bwitserland 2.65 22) 413) | 7-67 1883 0.28 1879 
howa, 

Howard ..... 244 16 | | 

Independence.... Buchanan,...| 3-04 13 | 2.07 | —0.97 | 6-50 1881 0-90 1876 

Monticello....... 2-93 35 | 2-02 | 7-2! 1881 0.43 1872 
Kaneas. 

Independence.... Montgomery. 2. | 7-16 188, 1874 

Yates Centre..... Woodson....| 3-30 8 —1-34 | 8.52 1881 1.16, I 

Point Pleasant Tensas ...... 4-35 | BGS | | 
Kennebec ... 4-49 50 | 6.71 | 42.22 (13-15 1855 0.40 ©1839 

Cumberland. ....) Alleghany...) 1-95 17 | 2-60 | +4-0.65 | 4-30 1872 000 1879 

Vssachusetts. | 
Somerset ........ Bristol ...... B85 1B | | 0.76 
Newburyport .... 347) «110 | | 42.19 | 6-83 1885, o. 81 1886 

Vie 
Adrian . Lenawee ....) 9-66 BE | | 
Thornville....... Lapeer ...... 2:97 BD | HO. 1B 
Kalamazoo....... Kalamasoo.. 3-15 13 | 2-46 | | §-81 1881 I-29 61886 

Vew Jereey. 

South Orange ok -52 19 | 5.86 7-19 
Moorestown Burlington 3-18 25 4-14 | 6.83 1877 0.47 ©1879 

Vew York 
Palermo Oswego...... 3-43 35 | 2:20 | —1-23 | 7-90 1862 0.30 1882 | 
Hum phrey Cattaraugus.) 3.53 © | 4-27 | 40-74 | 4:27 1888 1-55 1886 

North I awiebars Champaign... 2.15 16 | 4-85 5-45 1881 0.45 1887 
Seneca ....... 1-63 4 | 2-09 46 | 2.31 1885 0.94 ©1887 
Wauseon ........ Fulton ...... 2.89 | 1-93 | ~0.96 | 8.92 1881 0-93 1874 
t egon 
Albany ..... oo) LAMM... +38 10 | 3-26 —o.12 | 7-08 1882 0.97 ©1887 

Pennasyl ve ania. | 
Dyberty . Wayne ...... 18 | 3-97 | 6.55 1881 1-23 1882 
Grampian Hills... Clearfield 2.78 19 | 4-50 1-72 | 4°74 1873 o. 81 1887 
Wellsborough ... Tioga.......- 4-65 10 | 6.69 2.04 | 7.50 1885 188 1886 

South Carotina. | 

Statesburgh...... Sumter...... 3-08 8 | 3-05 | 0.03 | 8-15 1887 0-02 1884 
Tennessee. | 

Gibson ...... 2.6¢ 6 | -+0.41 | 4-72 1883 ogo 1886 
Teras 

New Uli Austin ...... 4-01 17 3-50 | 0.51 |12-44 1881 0-79 1874 

Strafford ......... Orange ...... 3-23 14 4-85 | +1.62 | 5-90 1885 1-20 1882 
Virginia. 

Bird's Nest ...... Northampton 3.26 19 | 2-21 | 9-25 1872 000 
Wytheville ...... Wythe....... 3-03 24 | 5-05 | +2.02 | 9-40 1860 0-50 1875 
HAIL. 

Descriptions of the more severe hail storms of the month 
are given under ‘Local storms.’’ In addition to those given 
under that heading, hail is reported to have fallen in the 
various states and territorries as follows: 

ist, Ill., Ind., Ohio, W. Va. 2d, Ill., N. H., N. Y., Ohio. 
3d, Mass., N. Y. 5th, Kans., Mo. ‘6th, Md. 8th, N. Y., Pa. 
9th, Nebr. 11th, Pa.’ 13th, N. J. 14th, Kans. 15th, Dak., 
Til. 16th, N. Y., Pa. 17th, Iowa, Mass., N. J. 18th, IIL, 
Ind., Mich., Mo. 19th, Conn., Mich. 20th, Mich., Ohio, Pa. 
21st, Ind., lowa, Mo. 29d, Pa, 24th, Me. 26th, Ill., Ind., | 
Mich. 27th, Mich., Wis. 28th, Mich. 29th, Me., Pa. 3ist, 
Me., N. H., Oregon. 

SLERET. 

Sleet fell during October on the several dates as follows: 

2d, N. ¥., Vt., Wis. 3d, N. Y¥., Pa. 7th, Mo. 8th, N. Y. 
Oth, Vt... W. Va. llth, Va. 18th, Mich., Ohio. 19th, Dak., 
Kans., Mich., Minn., Pa., Wis. 20th, N. Y., Ohio, Pa. 21st, | 
Ill., lowa, Mo., Nebr., N. ¥. 22d, Ohio. 24th, ‘Me. 27th, 


Iowa. 28th, Mich., Ohio. 29th, Minn. 


| New Mexico.—Las Vegas, 1.8; Santa Fé, 1. 


SNOW. 


Snow was reported from but few stations southward of the for- 
tieth parallel and eastward ofthe Rocky Mountains. Northward 
of that parallel the most general snowfalls of the month were 
those occurring in the Lake region and northern part of the 
middle Atlantic states on the 2d and 3d, in New England on 
the 9th, and from the Missouri Valley eastward to the lower 
lakes from the 19th to 2ist. With the exception of elevated 
stations the most southerly point reporting snow in October 
was Worthington, Ind. (latitude about 39° 8’), on the 18th. 


MONTHLY SNOWFALLS (in inches and tenths). 


The largest monthly snowfalls were those which occurred in 
northern New England, the upper Michigan peninsula, and in 
portions of Montana and Colorado, where depths ranging from 
4 to 10 were recorded. The largest fall, 10, occurred at 
East Berkshire, Vt., the next largest being 8 at Mayfield, 
Me., Calumet, Mich., and Georgetown, Col. In other than the 
above named districts the monthly snowfalls amounted to less 
than 1, with the exception of portions of Iowa, Nebraska, Min- 
nesota, Wisconsin, and western New York, where they ranged 
from 1 to 3. 

Snowfalls of one inch, or more, occurred as follows: Colo- 
rado.—Georgetown, 8. Dakota.—Fort Buford, 1.4; Fort Tot- 
ten, 1. Jowa.—Dysart, Osceola, and Vinton, 3; Des Moines 
and Grinnell, 2; Glenwood and Independence, 1.5; Clarinda 
and Fayette, 1. Maine.—Mayfield, 8; Belfast and Orono, 5; 
Kent’s Hill, 4; Cornish, 3; Gardiner, 2; Bar Harbor, 1. 
Massachusetis.—Dudley, 1. Michigan.—Calumet, 8; Mar- 
quette, 4.5; Atlantic, 4; Lathrop, 3.8. Minnesota.—Red 
Wing, 2.1; Grand Meadow, 2; Lake Winnibigoshish, Leech 
Lake, and Pokegama Falls,1. Montana.—Fort Maginnis, 6.1; 
Helena, 2.5. Nebraska.—Valentine, 5; Ashland, 2.3; Crete, 
2; North Loup,‘1.2; Sargent, 1. New Hampshire. _Wolf. 
borough, 4.6; West Milan, 4; Manchester, 1.8; Walpole, 1. 
New York.— 
Humphrey, 3. Ohio.—Wauseon, 1. Vermont.—East Berk- 
shire, 10; Lunenburg and Strafford, 3; Chelsea, 2; Burling- 
ton, 1. Washington Territory.—Spokane Falls, 1. Wiscon- 
sin.—Deuster, 2. 

But two stations report snow on ground at end of month: 
Fort Maginnis, Mont., 0.5 inch, and Poplar River, Mont., trace. 


EXCESSIVE PRECIPITATION FOR OCTOBER. 


The number of stations showing monthly rainfalls amount- 
ing to, or exceeding, 10 inches, in October, as compared with 
those giving similar data for September and the preceding 
summer months, is decidedly less, and the area of country 
subjected to same, consequently less extended. This state- 
ment, however, does not apply to the north Pacific coast where 
the normal rainfall for October is more than double that for 
September, but in that region the area over which the rainfall 
reaches or exceeds ten inches is confined to a very narrow 
strip along the coast, north of the forty-fifth parallel. As in 
previous months these excessive monthly rainfalls have been 
most frequent in the states bordering on the Atlantic and Gulf, 
although the records at many of the older established stations 
in these districts show that no monthly falls reaching the ten- 
inch limit have occurred, and at but one of the regular Signal 
Service stations have they been recorded at a greater average 
frequency than one for a period of six years, viz.: Hatteras, 
N. C., where three have occurred since 1880, Galveston, Tex., 
and Mount Washington, N. H., following next in order of fre- 
quency with an average of one for each six-year period. 

The data for October show that at not more than thirty per 
cent. of the Signal Service stations to the eastward of the Mis- 
|sissippi River have rainfalls reached ten inches in this month. 
| When it is considered that a majority of these stations have 
‘records exceeding fifteen years, in connection with the small 


"| number of ten-inch rainfalls recorded, it may be stated that they 
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are of uncommon occurrence in any part of the country during 
the month of October. The following are some of the greatest 
October rainfalls on the records of the Signal] Service: Mayport, 
Fla., 20.03, in 1880; Key West, Fla., 19.77, in 1883; Rabun Gap, 
Ga., 19.40, in 1879; Mount Washington, N. H., 18.38, in 1881; 
Lead Hill, Ark., 18.11, in 1883; White Plains, N. Y., 18.09, in 
1877. To the westward of the one hundredth meridian no Oc- 
tober rainfalls have reached 10 inches with the exception of 
those occurring on the north Pacific coast and the single instance 
of 12.95 at Summit, Cal.,in 1882. At Fort Robinson, Nebr., 8.60 
fell in 1837, this amount being greater than was recorded at 
any other station on the eastern slope of the Rocky Mountains 
or in the plateau regions. 

While, as above stated, there is a decided diminution in the 
number of stations reporting excessive monthly rainfalls in 
October, as compared with previous months, the same cannot 
be said with respect to excessive daily rainfalls, with the ex- 
ception, however, of the Lake region and central valleys, 
where they were somewhat less frequent than in September. In 
the Gulf and Atlantic coast states, where daily rainfalls of 
2.50 inches, or more, have been most numerous, their distribu- 
tion and frequency for the months of September and October 
have been much the same. The accompanying table of ex- 
cessive precipitation shows that since 1870 the maximum 
number of excessive daily rainfalls occurred during the years 
1877 and 1887, and, not considering the period prior to 1876— 
since which time the number of rainfall stations has been 
largely increased—the years in which the least number of ex- 
cessive daily rainfalls was recorded are 1879 and 1886, the 
number recorded in the former years being more than double 
that of the latter. The states most subjected to these ex- 
cessive daily rainfalls are Texas (principally the region along 
the coast), Florida, and North Carolina. An examination of 
the records, with reference to dates, shows that the average 
periods of maximum frequency for the whole series of observa- 
tion are as follows: 3d-4th, 10-12th, and 17th-23d; the periods 
of minimum frequency being the 5th-6th, 13-16th, 24~-25th, 
and 30th-3lst. Some of the most noteworthy falls are the fol- 
lowing: Fernandina, Fla., 13.14, 20th-21st, 1882; Newport, 
Fla., 8.20, 8th, 1876; Saint Augustine, Fla., 10.31, 9-10th, 
1880; Sanford, Fla., 6.09, 10th, 1885; Baton Rouge, La., 6.70, 
18th, 1877; Hazlehurst, Miss., 6.00, 17th, 1887; Fort Robin- 
son, Nebr., 7.07, 23d, 1887; Charleston, S. C., 6.15, 20th, 1876 ; 


Brackettville, Tex., 13.08, 1st-2d, 1881; Galveston, Tex., 7.77, | 


2d, 1871; Sour Lake, Tex., 6.80, 13th, 1886. 

It will be seen from the table of excessive precipitation that 
very few rainfalls amounting to one inch per hour have occurred 
during October in any part of the United States; none were re- 
corded in the region westward of the Rocky Mountains, and in 
many states to the eastward they have not occurred. From the 
west Gulf coast northward to the Missouri valley they have been 
more numerous than in any other part of the country. There 
are only a few instances in which more than one rainfall of an 
inch, or more, per hour has occurred at a single station, and in 
no case have more than two occurred at any one place during 
the series of observation. 

The following table shows some of the heaviest rainfalls of 
short duration reported, and the rate of fall per hour : 


| 

Station. Year. | Date. — } Duration. ——* 

Inches. | 

| Inches. 

Des Moines, Iowa............. 1880 | I 2. 30 | ° 5 
30 30 4-60 
Asheville, N.C 1879 | 17-1 6.40 400 1.60 
1885 24 I-50 © 25 3-60 
Brackettville, Tex. pane 1880 | I-2 10.97 | 8 00 1.37 
Galveston, Tex .... 1877 | 30 2-12 © 25 5-10 
New Ulm, Tex....... | 1879 | 2 2-38 I 05 2.20 
Rio Grande City, Tex. oil 1879 | I 1.24 © 35 2.12 
Fort Scott, Kans.............. 1881 | 2 1.80 | © 20 5-40 
Boonesborough, Iowa ........ 1878 Io 1-15 | © 30 2-30 
1878 10 I-11 | © 20 3°33 
Holton, Kans ................- 1883 | I 2.50.| T 05 | 2-31 
Emory Grove, Md............ 1878 22 4-00 | 3 00 | I-33 
Fort inson, Nebr.........- I 7 | 23 7-07 | 5 30 | 1.28 

2 


Table showing for the month of October monthly rainfalls of 10 inches, or 
more (in states where monthly rainfalls did not reach 10 inches the station 
reporting the maximum amount is given) ; rainfalls of 2.50 inches, or more, 
in any = consecutive hours; and rainfalls equaling or exceeding one inch 
in one hour. 


j | 
Rainfallofio| Rainfall of 2.50 | Rainfall equaling or 
more : . | inches, or more,in| exceeding one inch 
— 24 hours. | per hour. 
States and stations. 
| 
> < | < < 
| | 
Alabama. | Inches. | | Inches) h. m. | Inches 
| | 1887 | BS | 
31 | §-20 | 1882 | 31 | I 1-04 
Montgomery .. os | 
Mount Vernon 19 | 3-92 | 1888 | 25 045 1.08 
Arizona. 
rkansas. 
19 2-70 | 1883 | 24 | I 00 | I.00 
California. 
Colorado. 
Jonnecticut. 
DO. 30-31 4:10 
DO. ES | 
| 4-5 | 3-50 
Delaware } 
District of Columbia. | 
Washington City ...........+.. | 25 | 3-12 | 1875 | 23 | 1 00 I-40 
873 | 19-20 | 2-86 | 1877} 4/100! 1-49 
4/13 35 | 29 | I 00 
DG. 22 | 3 
Florida | 
21-22 
| 1882 | 17.17 | 1882 | 20-21 |1 
II | 
To | 
27 | 
16 | 
27 | 
10 | 
: 22-23 
1882 | 10.30 | 187 3 
18 8-9 


N 
‘ or tne 


> 
He 
4 
Key West 2879 | 14-20] 1874 
DO... 1883 | 19:77 | 1876] 19- 
| 1880 | 20.03 | 1877 
| Merritt’s Island...............| 1879 1878 | 1885 | 10 1.87 
DO. 1883 | 11.82.] 1879 
DO... 1880] 11-94 | 1879 COG 
tar 1876 | 17-55! 1876 | 
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Table showing fo for the month of October, &c.—Continued. Table dang Sor the month A of October, be—Cettinnad 


of 10] Rainfall of 2.50 | Rainfall equaling or Rainfall of 2.50 | Rainfall. equali 
more, per inches, or more, in exceeding one inch . more, per i ""Se or more, in| exceeding one 
aa 24 hours. per hour. a hours. | per hour. 

States and stations. States and stations. | 
< < | | < 
Plorida—Continued. Inches. Jowa—Continued. Inches. [Backes 
| 1876 Davenport.........+- 1884) 6-7 | 4-12 
Maint Augustine Ro «14-29 | Dubuque | | 2.69 
DO. testes 1887 Fairfield ...... eee 6-7 | 3-40 
Saint Marks 877 61 | 1877 GarMavillo 13 | 3-22 |. 
18792. 94 | 1878 Hamlin ( Audubon P. ‘ 1 | 2-50 |. 
18K5 DO. | 3-4 | 2-50 
1886 DO... 12 | 2-50 |. 
1888 3 Manchester 13-14 | 6-70 | 
1887 12.17 | 1887 16 3-43 | 1887 I oo | Monticello ....... echoes cee «++ 1886 22-23 | 2-59 |. 
DO. 1887 19 | 3-92 | 1887 19 312 3 Mount Pleasant ......... 1884 | 6-7 le 
Muscatine ......... 19 | 2-80 |. 
Do 12 | 2-65 
Augusta Kansas. | | 
Bainbridge Clay Centre 1882) 1883 16-17 | 4.71 
DO. ‘ | Fort Larned .. .... Jee 1870 29 | 2.60 | 
Do le 880 
Ogitethorpe Barracks codons 
DO. Pretty Prairie .......... 
DO. 
Sedgwick... 
Topeka...... 
Wellington .....+. «++. 
Bavannah DO. 
| Kentucky. 
DO. Frankfort ........... | 6. 
Louisville.......... 1876 | 29 | 4 
pe. Paducah .........++ 16 | 2. 
Smithville ..... Amite City.. 26 | 3-01 
Thomasville 19 | 3-65 |. 
DO. Alexandria . 8 2-62 |. 
BOs 22 | 2.62 |. 
Baton Rouge .......... 18 | 6.70 |. 
Way Oroas.......+. 1882 -72 DS. 29 | 2-60 
Idaho. | | Chene 1804 | 26 | 2.95 
| Cliates ..... 26 | 2.82 |. 
DO. 1881 BO | ° 26 | 4-08 
187 18 | 2-53 | 1871 1.10| Momroe...... 18 | 3-07 
| 1883 18 | 3-07 | 1880 3/0 50 | 1.00 24 | 2-56 
Chicago. .......+ | 2077 | 19-20 | 2.85 | 26 | 5-81 | 
Collinaville ..... 1 50 New Orleans ....... 2 | 2-95 
Lacon ...... | 2.69 WO. 1877 | 24-25 | 2-54 |. 
Richmond DO. | 22 | 4-13 
Springfield Point Pleasant ....... 1880 | 13-04 | 1880 3-4 | 
13-69 | 1880 | 27-30 | 8.60 
Sterling ..... Port Eads. 1884 | 27 | 3-81 
-65 | . Shreveport . | 28 | 2-71 
DO. | 3 cobs 23 | 2-63 
Wyanet ....... 5 | 2.50 | ows | 27 | 3-80 
| 17 | 4+ TO |. 
Arlington Do..... 1885 | 25 | 
Stablesville ....... | 1883 | 13.15 | 1878 | 23-24 | 4-91 
Fort 4- 1871 T2 | 2-68 |. 
Do 3-68 |. 29-24 | 2-79 
West Waterville. | 29-26 | 6.90 |... 
Boonesborough | 10/090] 225 M 
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Table showing for the month of October, &c.—Continued. Table hate for the month sia October, &c. —Continued. 
Rainfall of 10 Rainfall! of ro 
inches, or my som eGR equating 4 inches, or Rainfall of 2.50 Rainfall equaling or 
ng one inc more, per = more, in| exceeding one inch 
24 hours. per hour. hours. | per hour. 
States and stations. States and stations. | 
Maryland—Continued. Inches. | ‘Inches | a. oe Inches _ New Hampshire Inches Inches| h. m. | Inches 
Baltimore 1875 28 | 2-64 1880 | | BJO 
1878 23 | 2-75 | Concord ......... 1855 00 
Emmitsburg .. 18 4 | 412). Dunbarton ...... 1869 | 12-83 
Do...... 1878 | 22-23 | 3-38 1843 | 
1885 | 20 | 2-55 1869 | ces 
Emory 1878 | 22 | 4.00 North Conway......... I | 
Fallston 1877 | 4} 5-09 Lake Village 1869 
1878 | 22-23 | 2.60 |. Mount Washington.......... 1881 
Fort Foote ...... 1872 25 | 2-65 DO. 1884 
DO. Serer 1877 | 31 DOs 1885 
Fort McHenry .....-.+++ 1873 | 19-20 | 2-74 pee Shelburne ....... 1873 
Fort Washington..... 1869 3-4 | 5-68 Weir's Bridge ...... 1869 
New Market........ 1877 4 | New Jersey. | 
Owing’s Mills 4 | | Atlantic City ......... 1883 | 23-24 3-36). 
Sandy Springs .... ....- 1877 B | = oe DO... 1886 | 29-30 6.02 
° | 1878 | | 1877 | 9 2.83 | 
Woodstock Goliege -. 4 | | 1883 | 29 (2.66 
| New Brunswick 1888 6 2-74 | 
Boston 4-22 |. Oceanic....... 21 | 3-52 
2-55 |. Sandy Hook 1877 4 3°26]. 
Do.. 1886 27 | «3-88 
Do.. 12-13 | 3-08 |. New Mexico. 
Fitchburg . Fort Selden ........ 1888 19 3-81 
3-00 |. New York. 
| 3°45 |. rdenia. ....... 1866 | 29-30 5-03 |. 
ew 1077 5 | 3-40). ushing . 1877 4\4 a 
1878 12 | 3-01 |. Monticello .......... 1886 | 22-23 | 2.59 
1882 14 | 4-54 le Moriches .. 6-7 | 3-00 | 
Springfield Armory .. oe 1869 | 13-50 1877 4-5 | 3-81 | Do... 4 | 3-90 | 
atcher’s Island ..... S| oleccele 9 | 2-92 
1878 23 | 3-05 |. 6-7 | 4.32). 
_ 12 | | 26-27 | 2-75 | 
Worcester........... 4-5 | 3-20 | . cove Sb Se 23 | 2-68 |. 
| | | Pelham Manor ......... 1877 | 10-43 1877 §-02 | 
Michigan. | 1877 8-9 3-26) 
Alpena 1877 | 13-18 | 1877 | 10-11 | 5-17 |..... | 1873 20 | 3-77 | 
| | 10.25 | | 14-15 | | 1885 | 3 | 2-59 | 
Minnesota. es 1879 | 17-18 | 6.40 
Duluth .......+++. | 1877 | 4-92 ‘ Cape Lookout .. II | 3-30 
Saint Vincent ..... 1 | 2.56 19-20 2.64 |. 
| 15-16 | |, 12 2.82 
Mississippi. an | 10-11 2-58 
1883 29 | 2-90 Rock 1885 12-85 1885 2 3.84 
1881 | 27-28 | 6-20 |..... Fort Macon..... II-12 | 5-26 |. 
ES 1887 | 10.20 1887 17 | 6-00 |..... D 12 2.63 
1887 18 | 4.00 |..... | 16-18 7.00}. 
«+; 1887 | 17 | 2-94 1887 | 31 2-75 |. 
| 1887 | 12.73 | 1869 | 22-23 | 6-00 | Hatteras 1880 12-00 1875 | 14 | 5-39}. 
Vicksburg ... 2.97 | 1879 | 2/055 1-25 DO. ee 28 | 3-13 
Missouri. | | 28-29 | 3-47 |. 
ove 1883 DO. .cccccces 30-31 | 3-94 |. 
Independence ..... 1879 II | DO 29-30 | 8.27 
Kansas City .........- 19 | 2-61 | 1888 | 4,140) 2.00 20 | 2.50 |. 
1888 4-5 | 2-98 |. . 12 | 3-73 
Z| | WOW BIVEr 12 | 2-98 |.... 
Saint 1847 21 | 4-55 | 1854 12/115) DO. 1878 22 | 3°48 |. 
idsville......... I 2 4-007) 1885 | 20 .00? 
Fort 1887 | 23 | 7-07 | 30 | 1885 BQ | 
Howard 1885 | 10 | 2-50 | 50 I. «+ 1885 20 | 6.00?)..... 
Omaha ..... | 1872 | 28-29 | 3-46 |.. 
TTT 1 3-4 | 3-66 | 1076 | 10.05 | 1876 22 
Omaha Barracks 1870 | | 30 1878 | II 
| | 1876 | 2 
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Table showing for the month of October, &c.—Continued. Table showing for the month of October, &c.—Continued. 
| | 
Rainfall Of 10) peingal of 2.50 Rainfall equaling or | Rainfallof1o) paingall of 2.50 | Rainfall equaling or 
inches, or ng | inehes, or ng 
: inches, or more, in exceeding one inch . inches,ormore,in | exceeding one inch 
24 hours. per hour. 24 hours. | per hour. 
States and stations. States and stations. | 
4 < » < < | 4 3 | & 3 
| 
North Carolina—Continued. Inches. Inches | | A. m. | Texas—Continued. Inches. Inches m. Inches 
oc 1879 36-18 | 6.70 6.09 |. 
1876 IQ | |. Clarksville 
Oho 
Cincinnati | 23-23 | Eagle Pass 
Oregon, 
TRR6 EQ | BeOS | 2.97 | 1882 100 1.40 
Port Stevens 1875 7:77 | 1877 30/025 2.12 
Pennsylvania. | | 2+ SQ 
Mount Pleasant 6-7 GBB 
Philadelphia 1833 10-05 | 1872 | 25-26 | 3 3-97 
TSAR 5-6 New Ulm 2.51 1879 | 2 105 2.38 

Rhode Island. Pilot Point.......0 cece 1877 10. 42 

Block Toland | 22-23 Rio Grande ccc 

DO. 187 5-6 

Narramanmett 1883 De Utah. 

DO, 1882 14 | Vermont. 

1876 | 14.32 | 1872 | 22-23 int 

DO. ++| 8 Cape Henry 2.68 
DO. I-12 Dale Enterprise......... 1885 3-14 
QHOTAW 1887 | 10.11 | 1887 18 DO. 4-75 |- 
1887 17-18 Dover Mines ........ 3-80 | 
PIOTONOO 1887 18 Fort Monroe 2-50 
Bilton Mead... 1862 9 Fort Myer 4-30 | 
1882 aI Keswic 3-50 
Rirkwood 1887 17 2-77 |. 
Statesburgh 1887 | 17-18 | Norfolk .......- 3-77 |. 
err 3-62 |. 
Tennessee. DOs 1878 22-23. 3-31 |. 
Bolivar Variety Mills .......... 1885 10-76 1885 12-13.| 4.00}. 
8 | 3. I 4-02 |. 
Fostoria. Co 26 2.50 |. 
Grand JUMCCION 1883 29 | 255 
Belmont Farm ........+. 1877 | 12.00 | 1871 a = 
DOr 1887 16. 27 26-27 | 2.58 | 1877 | 17 | 210/ 2.28| Cheyenne........ S077 | 
23 | 3-02 | 1884 | 1.20 | | 
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The most frequent directions of the wind during October,|} 19th. Maryland.—Utica Mills: Mr. G. F. Mills reports: 
1888, are shown on chart ii by arrows flying with the wind. | “This section was visited by a violent tornado, doing consider- 
On the Atlantic coast from Virginia northward the prevailing able damage eight miles south of this place ; it unroofed houses, 
winds were northwest; on the south Atlantic and Florida! uprooted trees, and blew down fences. Direction of move- 
coasts they were variable; on the east Gulf coast, northerly,| ment was from west to east; width of path of greatest destruc- 
and on the west Gulf coast, southerly. In the lower lake | tion, 1,500 yards; width of storm twelve miles; rain com- 
region south to west winds were most frequently noted; in the | menced 6.05 p.m. and ended 6.20 p. m.; total fall, .50 inch. 
Ohio Valley they were variable; in Tennessee, north to west;|The storm was attended by electrical manifestations.” New 
in the Mississippi Valley, variable. Along the southern slope| York.—Middletown: a destructive wind and rain storm, 
of the Rocky Mountains the winds were mostly southerly; over accompanied by vivid lightning, passed over this section 
the middle slope, westerly ; and over the northern slope, north- | about 5.45 p. m.; fencing, trees, and crops were much injured. 
westerly. In the plateau regions the winds were generally west-- 22d. Louisiana.—Whitney Plantation, Saint John Baptist 
erly, while on the Pacific coast they were west to south on the Parish: Mr. G. H. Tassin reports: ‘‘At 4.35 a. m., New Or- 


southern slope, north to west on the middle slope, and south 
to southwest on the northern slope. 


HIGH WINDS (in miles per hour). | 

No maximum velocities of fifty miles, or more, per hour, other | 

than those given in the table of miscellaneous meteorological 

data, have been reported, except at Fort Buford, Dak., 54, 
nw., 18th, and at Tatoosh Island, Wash., 54, nw., 23d. 


LOCAL STORMS. 


“Ist. Ohio.—Newark : a severe wind and rain storm occurre 
in the afternoon, doing much damage to buildings and trees. 

2d. Georgia.—Columbus: Mr.W.8. Kennedy, of this place, 
makes the following report through Mr. H. M. Ayer: “October 
2d, a disturbance of great grandeur and awful force was ob- 
served in the cloud regions; its effect at the earth’s surface 
being noticeable only as tremulous and jarring sounds result- 
ing from heavy electrical discharges. The only portion of the 
horizon obscured was directly under the formation, where a 
pillar of lead color was encompassed by a massive cloud-bank | 
of great density; to the left of which were dark-brownish, 
dra: clouds. Above these were gray, billowy, curled, crum- 
pled clouds, which seemed to be continually curling and rolling | 
themselves into each other, and pushing closer towards the 
cylindrical shaft, which contracted near the centre and opened 
out like a funnel at the top, as if impelled by.some great cen- 
trifugal force. The velocity of the wind within the cylinder I 
judged to be terrific. The height above ground of the dis- 
turbance was about 45°, and the distance from my point of 
observation one mile or more. The pillar assumed the hour- 
glass contraction, and seemed to tend upwards instead of 
downwards, as the opposing currents of air seemed to strike 
near the bottom of the formation, blend, and assume the twirl 
of an auger, and push for the contraction and towards the top. 
The motion of the pillar was something like the action of a 
balloon, ever upwards, and swaying from side to side. At 
times it seemed as if completely suspended and to lose its 
motion. What I should call the tail was composed of lights 
which streamed straight out for miles to the southward. A | 
few drops of rain fell before and but little afterwards. The} 
day opened clear and bright; towards noon the sky was hazy, | 
and a heaviness and humidity was observable; about 3 p. m. | 
clouds were seen congregating and drifting from northeast to | 
west; about 3.30 p. m. (ninetieth meridian time) they were | 


d 


leans time, a storm swept the whole depth of this plantation 
(two miles), which is about fifty miles above New Orleans. It 
moved from south to northeast, and, on striking the Missis- 


'sippi levee, ascended, and again struck the ground on the 
other side of the river. 


This was a very powerful and destrue- 
tive disturbance, and although the width of the path did not 
appear to be over three hundred feet, two persons were prob- 
ably fatally injured; two mules were killed by flying splinters, 
and out-buildings were demolished. No rain had fallen for 
thirty-two days previous to the storm, and during the week 
preceding it the weather had been very warm, the thermometer 
reaching 86° at 11 p. m. for three consecutive days. After the 
passage of the storm we had quite a severe hail storm, but the 
hail did not fall to the west of the path. Directly after the 
hail, rain poured down in heavy drops for twenty minutes, 
then it ceased to start again and continued to fall very heavily 
for about an hour. The storm kept almost all the débris within 
its path, more particularly on the west side, and it is not known 
what became of all the lumber that made up the buildings de- 


\Stoyed. Our loss, comprising stock, buildings, and hay crop, 


is not less than $3,000. The path of this storm was almost 
parallel with, and about five hundred feet distant from, that 
of the terrible storm of November 22, 1884.” 


WATER-SPOUTS. 
Captain J. McFarlin, of the s. s. ‘‘ Stroma,” observed a 


-water-spout October 7th, 4 p. m., in N. 39°, W. 68°, traveling 


from wnw. to ese., with wind from sse., force 8. Captain 
McIntosh, of the ship “Steinvora,” reports a water-spout 
October 14th, 5 p. m., in N. 39°, W. 71°, moving slowly se., 
with wind nw. hauling to ne., and increasing from force 2 to 
force 7, and barometer steady. On the same day, at 5 p. m., 
Captain Blake, of the schr. “‘ Cox and Green,” observed a 
water-spout about twenty miles off Fire Island, moving sw., 
wind calm before, and ne. force 6 after, its appearance. Cap- 
tain A. McKay, of the s. s. ‘* Pavonia,’”’ reports a water-spout 
October 19th, 11.30 a. m., in N. 51°, W. 10°, moving w., with 
slowly rising barometer, and wind sse., force 6. Captain 
Chambers, of the brig “ Bessie May,’’ observed a water-spout 
October 22d, 2 p. m., in N. 32°, W. 74°, moving s., with wind 
ne., force 4. The captain of the s. s. “ Aguan,’’ reports a 
water-spout October 25th, 10.30 a. m., in N. 19°, W. 76°, 
moving wsw., with wind e., force 4. 

Captain Legoe, of the s. s. Pomona,’ reports water-spouts 


seen to assemble in the northwest and drift to west, being im-|as follows: “ October 16th, 6.15 a. m., Cape Morant Point, 
pelled by a brisk wind, and gaining momentum as they ap-| Jamaica, sw., eighty miles, saw a very large water-spout, 
proached the place where they concentrated and formed the | traveling rapidly toward the wsw., about one-fourth of a mile 
phenomenon above described. The formation was dispelled | from the ship. October 20th, 5 p. m., in N. 33° 47’, W. 74° 
by a loud burst of thunder.” Ohio.—Cedarville: a severe | 49’, saw a water-spout bearing nw., going to the ne., wind 
wind storm occurred about 5 p. m., unroofing buildings, blow- sw., squalls, with lightning and light rain; at 10 p. m. wind 
ing down trees, &c. |came out of nw. in heavy squalls.” 


> 


INLAND NAVIGATION. 


| Nashville, Tenn.: navigation on the upper and lower Cum- 
‘berland River is now practicable; the first large steamer made 
a trip up the river, and two large boats, the first ones of the 
| sensea, came up from the Ohio River on the 234d. 


STAGE OF WATER IN RIVERS AND HARBORS. 
Toledo, Ohio: Ist, during the high southwesterly wind in 
the morning, the water in the Maumee River fell rapidly, and 
many vessels were aground. 


‘ 
WINDS. 
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Saint Paul, Minn.: the steamer “ Mary Morton,’’ from Saint | 
Louis, Mo., arrived here and departed on the 26th. She is re- 
ported to be the last boat of the season. 

In the following table are shown the danger-points at the 
various stations; the highest and lowest depths for October, 
1888, with the dates of occurrence and the monthly ranges: 

Heights of rivera above low-water mark, October, 1888 (in feet and tenths). 


~ 
Highest water. Lowest water. ad 
& 
Date. Height. Date. ‘Height.| © 
a 
hed Rwer 
Shreveport, 29-9 | 6-3 1-0 5-3 
Aransas River | 
Fort @mith,Ark... 220 | 19-21 and 25-27 0-6 
Little Rook, Ark... 23-0 2-4 19, 23 1-4 1-0 
River 
Leavenw' rth, Kans. 20.0 | 6.6 31 
Kansas City, Mo.../ at.0 | 6.6 3 0.6 
Misstemppi River | 
Saint Paul,Minn.... 145 | 3,31 | 36 I 
La Croase, Wie .... 24-0 go, 31 38 OS 
Dubuque , lowa.... 16.0 1,2 14,15 0-5 
Davenport, lowa... 15-0 22 2-2 5,14 ee | 
Keokuk, lowa ..... 14-0 | 1) 23, 24 1-8 13, 18 162) 0-6 
Maint Louis, Mo... 32.0 6.0 18 
Cairo, lil 40.0 3! 18.6 13, 16 5-0 13-6 
Memphis, Tenn.... 3! 12-2 18, I9 4-8 7-4 
Vieksburg, Mise *.. 41.0 13-7 25 2-4 11-3 
New Orleans, La... 13-0 a5 17-22 and 28-31 
Rover 
Pitteburgh, Pa..... 22.0 a | 4:4 | 6-9 
Parkersbarg, W Va. 20 | 16.0 |} 12-3 
Cincinnati, Ohio ... §0.0 33-0 | 5 -9| 
Louisville, Ky..... 25-0 3 11.8 | 10 43) 75) 
Crmberland River | 
Nashville, Tenn... 40-0 16-0 13 1-4 14-6 | 
Tennessee River 
Chattanooga, Tenn 33-0 28 20-0 | 8 2-8) 17-2) 
Monongahela River | 
Pitteburgh, Pa..... 29-0 a 11-3 4-4 
Savannah River. | 
Augneta, Ga. ...... 32.0 27 20.9 23 7-9 | 13-0) 
Ulamette River | 
Portland, Oregon..| 15-0 6) 34 0.9) 


*For 25 days. 
FLOODS. 

Saint Paul, Minn., Sth: reports from Ramsey OCo., 
Dak., state that the recent freshets have destroyed nearly 
all of the wheat crop in that county, and that, as a conse- 
quence, the inhabitants are in a destitute condition. 


. 


Bangor, Me., 8th: heavy rains since the 5th instant have 
caused freshets in this section. Oldtown, Penobscott Co., Me., 
8th: heavy rains have caused the Kennebec River to rise, 
doing much damage to property and the lumber interests. 

Calais, Washington Co., Me., 9th: the Saint Croix and 
Aroostook rivers are nearly at their high water marks; lumber 
mills and factories are being closed; timber is being carried 
away by the floods; railroads washed out, and crops damaged 
or ruined. Fairfield, Somerset Co., Me., 9th; great freshets 
prevail in this vicinity, causing much damage to mill property. 

Saint John’s, N. B., 10th: trains on the New Brunswick 
Railroad were delayed on the 8th by washouts resulting from 
the recent heavy rains. Reports from Fredericton state that 
four bridges crossing the Nashwaak River were swept away 
yesterday , together with 1,000,000 feet of logs. The water has 
caused great destruction to the bay and buckwheat crops in 
Queens and Carleton counties; barns were swept away and a 


“| number of saw mills flooded. 


Los Angeles, Cal.: the following are extracts from the Los 
Angeles “ Daily Herald ” of October 19th and 20th, 1888: “A 
cloud burst of extraordinary violence is reported on the desert 
along the line of the Southern Pacific Railroad. The rain came 


down in a perfect torrent on the night of the 18th, causing big 


washouts between Gila Bend and Texas Hill, Ariz., and nu- 
merous, though not very large washouts, between Cactus and 


Salton, Cal. The water fell in almost a solid mass at times, 
over two inches being registered at one place inside of an hour.” 


HIGH TIDES. 
Eastport, Me., 7th to 9th. Cedar Keys, Fla., 10th: on this 


part of the Gulf of Mexico. At 9.30 p.m. the wind veered 
from easterly to south, and the barometer stood at 29.22 (lowest 
during storm). Atthis hour the water was at low water mark, 
and by 10 p. m. had risen over nine feet, covering the streets 
in the lower part of the town, and floating off three large rafts 
of logs. Many people fled from their homes and were obliged 
to wade waist deep in water. No lives were lost, although a 
number of narrow escapes were reported. Total damage in 
the vicinity estimated at 85,000. 


| 
| 
| 
‘4, ©9/date a storm of marked energy was central over the eastern 


ATMOSPHERIC 


AURORAS. 

Auroral displays were most freqently noted at stations in 
eastern Massachusetts, where they were observed on nine | 
dates. They were observed south of the fortieth parallel on 
three dates, i. ¢., in the Ohio Valley on the lst and 30th, and 
in northwestern Kansas on the 3lst. The most noteworthy | 
display, which was observed from eastern New Euagland to 
the upper Missouri valley and southward to the thirty-eighth 
parallel, occurred on the nights of the 30th and 31st. The pass- 
age of astorm-centre from Manitoba over the upper lake region 
during these dates occasioned more or less cloudiness over the 
northern part of the country, which doubtless prevented the 
display from being more generally observed. 

At Saint Vincent, Minn., the northern sky was obscured | 
until 11.30 p. m. of the 30th, when an aurora became visible 
first as a faint, broad arch, which increased in brilliancy until | 
1.20 a.m. of the 3lst. At this time its altitude was about 15° | 
and azimath 105°. The display continued until morning, and | 
appeared as a faint auroral light at 8p. m., 3ist. p.m.) 
the sky became obscured. 

Huron, Dak.: an aurora was observed in the north from | 
10.30 p. m., 30th, until daybreak the following morning; the | 
display, though faint, was very bright at times. 

Grand Haven, Mich.: a faint aurora began 10.30 p. m., 30th, | 


ELECTRICITY. 


in brillianey until 10.50 p. m., when it was almost obscured by 


a bank of cumulo-stratus clouds until 11.20 p. m., after which 
it gradually faded until it disappeared at 11.45 p. m. 

Fort Buford, Dak.: an aurora was observed on the 11th; it 
was first observed at 11.55 p. m., and then consisted of 
streamers rising apparently from a dark base to an extreme 
height of about 60°. Owing to clouds in the northern sky the 
aurora could not be well observed. At 12.58 a. m., 12th, the 
sky began to clear and the aurora was then in the form of a 
well-defined arch, with a maximum altitude of about 30°, and 
of straw and white color. It extended from northwest to 
northeast, and rested on a well-defined dark base. It disap- 
peared 2.10 a. m., 12th. 

Auroras were observed during the month as follows: Ist, 
Olney, Ill.; Saint Vincent, Minn. 4th, Milton, Mass.; Saint 
Vincent, Minn. 10th, Gardiner and Orono, Me.; Newbury- 
port, Mass.; Fort Assinaboine, Mont.; Plymouth, N. H. 11th, 
Huron, Dak.; East Berkshire, Gardiner, Mayfield, and Orono, 
Me.; Cambridge and Newburyport, Mass.; Nashua, N. H.; 
Lyons, N. Y. 15-16th, Milton, Mass. 19th, Pekin, Ill; Mil- 
ton, Mass. 2I1st, Saint Vincent, Minn.; South Canisteo, N. Y. 
25-26th, Milton, Mass. 29th, Delavan, Wis. 30th, Huron, 
Kimball, and Webster, Dak.; Belvidere, Cedarville, Lake 
Forest, Oneida, Oswego, Riley, and Winnebago, IIl.; Butler- 


which extended from 135° to 260° of azimuth, and rose to a uni-| ville, Ind.; Maquoketa and Osage, Iowa; Kent’s Hill and 
form altitude of 15°. Its light was nearly white and quite Orono, Me.; Blue Hill Observatory, Cambridge, Fitchburg, 
steady. There were no waves or flashes of light. It increased | Groton, Leicester, Milton, Newburyport, and Provincetown, 


| 
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Mass.; Grand Haven, Lansing, Noble, and Pontiac, Mich.; 
Saint Vincent, Minn.; Hanover, N. H.; Beverly, Madison 
Moorestown, and South Orange, N. J.; Garrettsville and 
Wauseon, Ohio; Chelsea, Vt. 3ist, Webster, Dak.; Hampton, 
Iowa; Allison, Kans.; Mayfield, Me.; Traverse City, Mich.; 
Moorhead, Minn.; Hanover, N. H. 

THUNDER-STORMS. 

Thunder-storms were reported during the month, by states 
and territories, as follows: Ist, 18; 2d,13; 3d,1; 4th,8; 5th, 
8; 6th, 12; 7th, 5; 8th, 2; 9th, 7; 10th, 6; 11th, 4; 12th, 2; 
14th, 7; 15th, 7; 16th, 12; 17th, 10; 18th, 14; 19th, 15; 20th, 
6; 2ist, 5; 22d, 3; 23d, 2; 24th, 1; 25th, 3; 26th, 10; 27th, 
11; 28th, 2; 30th, 1; 31st, 9. 

Thunder-storms were reported in the several states and ter- 
ritories, by days, as follows: Ala.,3; Ariz.,9; Ark.,4; Colo., 
2; Conn., 3; Dak., 4; Fla., 8; Ga., 3; Ill, 13; Ind., 5; Ind. 
T., 4; Iowa, 12; Kans., 10; Ky., 2; La., 9; Me.,1; Md., 4; 
Mass., 4; Mich., 8; Minn., 1; Miss., 2; Mo., 7; Mont., 1; 


Nebr., 3; Nev., 1; N. H., 2; N. J., 4; N. Y., 5; N. C., 2; 
Ohio, 11; Oregon, 1; Pa., 7; 8S. ©., 8; Tenn., 9; Tex., 11; 
Utah, 1; Vt.,1; Va.,5; Wash., 2; W. Va.,3; Wis., 8. 
Thunder-storms were reported in the greatest number of 
states and territories (18) on the Ist. On the 2d, 6th, 16th to 
19th, 26th, and 27th they were noted in from ten to fifteen. 


On the 13th and 29th no thunder-storms were reported, and 


on the 3d, 7th, 8th, 11th, 12th, 21st to 24th, 28th, and 30th they 
were reported in five or less states or territories. 


They were reported on the greatest number of days (13) in 
Ill., with a total of 106 reporting stations. In Iowa (50 sta- 
tions), Ohio (44 stations), Tex. (24 stations), and Kans. (40 
stations) they were noted on from ten to thirteen days. In 
Cal., Del., D. C., Idaho, N. Mex., and R. I. no thunder-storms 
were reported, and in Ala., Ark., Colo., Conn., Dak., Ga., Ind., 
Ind. T., Ky., Me., Md., Mass., Minn., Miss., Mont., Nev., N. 
C., Oregon, Utah, Vt., Wash., and W. Va. they were noted 
on from one to five days. 


ip 


MISCELLANEOUS PHENOMENA. 


DROUGHT. 


Bismarck, Dak., 10th: The weather is very dry, and no rain 
has fallen since the 19th of last month. 

Woonsocket, Dak., 3lst: owing to the very dry weather 
plowing has been delayed to a greater extent than before dur- 
ing the last eight years. 

Cedar Rapids, Iowa: the rainfall during the month has not 
been sufficient to keep the streams at their normal condition. 
Farmers in many places are complaining of lack of water in 
streams and wells. 

FOREST AND PRAIRIE FIRES. 


Jamestown, Dak., 4th: prairie fires were dangerously near 
Elbridge, ten miles west from here. 

Bismarck, Dak., 9th: large prairie fires were observed sev- 
eral miles from this place; they were also observed to the 
south on the 29th and 30th. 

Fort Totten, Dak., 9th: large prairie fires raged west of this 
place. A considerable amount of hay and grain and two farm 
houses were consumed. The fires moved southwest. Fires 
occurred on the 22d and spread rapidly over an area of seven 
miles northwest until they reached Devil’s Lake. 

Mandan, Dak., 11th: prairie fires, driven by a strong gale, 
threatened this town last night. The people turned out to 
fight the fire, and fire-breaks two hundred feet wide were made 
in all directions. 

San Francisco, Cal., 24th: reports show that forest fires 
raged in Santa Cruz and San Joaquin counties, and that great. 
damage was done to the fruit ranches and wheat. 

Fort Sully, Dak., 28th: the whole western sky to an altitude 
of 30° was lighted up by prairie fires on the Sioux Indian 
reservation; prairie fires were also observed to the south and 
southwest of this station during the last four days of the month. 

Fort Yates, Dak., 31st: one of the largest prairie fires ever 
known in this locality swept over the country opposite here, 
east of the Missouri River, intheevening. The town of Winona 
was only saved by the persevering efforts of its inhabitants. 

Forest and prairie fires also occurred on the following dates : 
Fort Bidwell, Cal., 6th; Red Bluff, Cal., 14th, 24th; Fort Bu- 
ford, Dak., lst to 3d; Yankton, Dak., 30th; Fort Sill, Ind. T., 
2d to 4th, 18th, 25th to 31st; Fort Assinaboine, Mont., 2d; 
Fort Elliott, Tex., 11th to 14th. 

HALOS. 


Solar halos were most frequently reported in Michigan and 


|the Rocky Mountain regions, except in Nevada and Montana, 
where they were noted on one and two days, respectively. In 
California a solar halo was observed on one day. The days of 
their most frequent occurrence were the 11th and 21st, when 
they were reported in ten states and territories; on the 22d, 
in nine; and on the 10th, in eight. On the 2d, 6th, 13th, and 
28th no solar halos were reported. 

Lunar halos were most frequently reported in Illinois, where 
they occurred on fourteen dates, in Michigan on ten, in Kan- 
Sas on nine, and in Tennessee on eight. No lunar halos were 
reported in Alabama, Connecticut, Delaware, District of Col- 
umbia, Louisiana, and Rhode Island. In the plateau regions 
of the Rocky Mountains they were noted on from one to six 
dates, and on the Pacific coast on from four to seven dates. 
In the central valleys west of the Mississippi they occurred on 
from three to nine dates. They were most frequently reported 
on the 15th, when they occurred in sixteen states and terri- 
tories; on the 17th, in fifteen; on the 18th, in thirteen; and 
on the 16th, in twelve. On the Ist, 2d, 3d, 5th, 6th, 7th, and 
28th no lunar halos were reported. 


METEORS. 


The distribution of meteors, by dates, over the country 
as follows: 

3d, Fort Sully, Dak., Pekin, Ill. 4th, Kalamazoo, Mich., 
Clayton and Egg Harbor City, N. J. 6th, Fort Sully, Dak., 
Cedar Keys, Fla., Cedar Springs,8.C. 7th, Egg Harbor City, 
N.J.,Marion, Va. 8th, Charleston, Ill., Fox Creek, Mo. 16th, 
Culbertson, Nebr. 17th, Vevay, Ind. 20th, Palestine, IIl., 
Cedar Springs, 8. C. 25th, Pontiac, Mich. 26th, New West- 
minister, B. ©., Strafford, Vt. 27th, Duck, Ga., Kalamazoo, 
Mich., Riddleton, Tenn., Mesquite, Tex. 28th, Egg Harbor 
City, N. J., Cleburne, Tex. 29th, Duke, Fla., Kalamazoo, 
Mich. 30th, Egg Harbor City, N. J., Utica,N. Y. 31st, Duke, 
Fla., Wakefield, Kans., Tecumseh, Nebr., Egg Harbor City, 
N. J., Fox Creek, Mo. 

The following are additional and more notable meteoric 
displays reported : 

Vevay, Switzerland Co., Ind.: a large meteor was observed 
at 5.55 p. m., 17th, at about 40° above the eastern horizon, and 
moving eastward; it was separated in a brilliant train which 
was Visible eight or ten seconds. 

Duck, Union Co., Ga.: a very brilliant meteor was observed 
at 11.15 p. m., 30th; it started in the east at an altitude of 


| 


| 
| 


Tennessee, where they occurred on eight days. In Illinois, | 
Oregon, and Pennsylvania they were noted on seven days, and | 
in Maryland, New York, and Virginia on six days. No solar 


halos were reported in Connecticut, Delaware, District of Col- 
umbia, South Carolina, West Virginia, and Alabama, nor in 


45°, and moved in a southwesterly direction. The meteor was 
followed by a luminous trail which lasted about five seconds. 
Several small meteors were also observed during night of 30th. 


MIRAGE. 
San Diego, Cal.: the Lakeside hotel, trees, and a small 


| | 
We 
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lake, distant twenty miles from this place, were distinctly seen ! Bal Balk | 
on the 17th; the phenomenon lasted thirty minutes. 2 gz | we | Be | 
Mirage were also observed as follows: Yuma, Ariz., 3d, 10th ; 3 $3 (2m ee 
Fort Bidwell, Oal.,2d; San Diego, Cal., 17th; Webster, Dak., | 
2d, 3d, Sth, 6th, 8th, 13th, 20th; Woonsocket, Dak., 7th, 10th; october, | Remarks. 
Lake Forest, I11., 30th ; Hampton, Iowa, 10th, 11th ; Marquette, | 1888. z | OF | a? |e | 
Nebr., 4th, Sth, 20th to 31st; Green Bay, Wis., 7th. if 
Sia iSi@a\ ic @ 
Sand storms were reported as follows : —|— i—— 
len Car Ari; Oth ity 1, 4pm... 
_ San al los, Ariz., 18th, 19th; Dodge City, Kans., 18th, 31st; 4PM...) clouds. 
Sun spots were observed during the month as follows: cf ef of of of poor. 
Mr. John W. James, Riley, McHenry Co., Ill.: reports that 1, 4pm... ©) © © ©) 
no sun spots were visible during the month. 15, ga&Mm...| Definition poor. 
Mr. H. D. Gowey, North Lewisburgh, Champaign Co., Ohio: Shot al 
the sun spots observed on the 25th were the only omnes seen | 20, 9am...) 2) 2] 2 Definition very good ; faint. 
during the month, 25 4Pm*... 2 ©| ©| 2/17) 2. Definition véry good. 
Mr. M. A. Veeder, Lyons, Wayne Co., N. Y.: 2d, facula | 2,108 m.... 0 1| 3| @ Definition good. 
appeared by rotation; 24th, spots formed west of sun’s meridian. | 3" t| o| o| ©. Definition good. 
Prof. F. P. Leavenworth, director, Haverford College Ob- 
servatory, Pa. (observed by Mr. H. V. Gummere, assistant): * Observed by Prof. F. P. Leavenworth. 
VERIFICATIONS. 
. ‘ bined is determined by multiplying th f weather b d th 
INDICATIONS FOR 24 HOURS IN ADVANCE. by a, ond dividing their by 6 and the percentage 
¥ The percentages of verifications of the 8 p. m. daily indica- CAUTIONARY SIGNALS FOR OCTOBER, 1888. 


tions for October, 1888, as determined from comparison of | Statement showing percentages of justifications of wind 
sueceeding telegraphic reports, are given in the table below. ‘signals and cold-wave signals for the month of October, 1888: 
The predictions for districts east of the Rocky Mountains for | Wind signals.—Total number of signals ordered a “went 
October, Abbe, and | dred and seventy-three. Number of cautionary signals ordered, 
those Pacific Coas were mans abs an one hundred and sixty-nine; justified, wholly or in part, ninety. 
Oal., by 2d Lieutenant J. E. Maxfield, Signal Corps; the veri- | Number of storm signals ordered, four; justified, three. Num. 
fications for all districts were determined by Assistant Pro- |}... o¢ signals ordered for easterly winds, eighty-four; justified 
fessor ©. F, Marvin. ' seventy-eight. Number of signals ordered for westerly winds, 
Percentages of indications verified, October, 1888. eighty-nine; justified, seventy-nine. Number of signals order- 

‘ed late, ten. Number of storms without signals, twenty-three. 


States. States. | P 
Percentage of justifications, 62.3. 
Pe RE Cold-wave signals.—Total number of signals ordered, one 
| hundred and thirty-two; justified, wholly or in part, forty. 
Vermont 67-0 Number of severe cold-waves without signals, twelve. Per- 
oc 77-4 indians 74.8 | centage of justifications, 7.4. 
Weatern New 73-0 | Upper Michigan 
Eastern Pennsylvania The following extracts from the published reports of the 
state weather services for October, 1888, show the percentages 
7-1 71-7 | Of verifications of weather and temperature signals: 
District of Columbia,........00++00. 77:0 78.8 | ebraska.—The percentages of correct predictions for the state were: 
Virgini 78-0 71-0 | temperature, 89.7; weather, 82.1; mean, 85.9. 
: Ohio.—The percentages of verifications of weather signals (received from 
orgie Rorthera and distributed to thirty-two stations) were: weather, 75; temper- 
77:9| South Carolina.—The percentages of verifications for the state were: 
Louisiane, 745 ennessee.—The percentages of verifications of weather and temperature 
combined 75.7 | Predictions for the month st the following stations were: Jonesborough, 
cn _| weather, 90.0; temperature, 96.3. Clarksville, weather, 85.2; temperature, 
*In determining the general percentage for the different elements the Pacific coast 63.0. Pulaski, weather, 80.0; temperature, 80.0. Burkesville, weather, 
states are not included. 1 The monthly percentage of weather and temperature com- | 92.0; temperature, 100.0. 


STATE WEATHER SERVICES. 


[ Temperature in degrees Fahrenheit ; precipitation, including melted snow, in inches and hundredths. ] 
The following extracts are republished from reports for October, 1888, of the directors of the various state weather services: 
ALABAMA. and fair days of the month generally occurred on those days when high press- 
From the Ist to the 13th the sky was overcast with heavy clouds and the | Ure waves were crossing the state. 
weather was generally threatening, with high temperature, and low pressure.| The average temperature was 5.5 below the normal. The ave precipi- 


The second period of low pressure, from the 19th to the 26th, produced heavy | tation was 1.29 above the normal. The month was generally mild with but 
rains over the entire state, with correspondingly high temperature. The clear | few cool days, and the frosts that occurred were light. 
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Summary. 

Temperature.—Monthly mean, 61.6; highest monthly mean, 66.3, at Troy; 
lowest monthly mean, 54.6, at Valley Head; maximum, 87, at Eufaula, 5th; 
minimum, 380, at Valley Head, 13th; range for state, 57; greatest local 
monthly range, 49, at Valley Head; least local monthly range,34, at Troy. 

Precipitation.—Average for the state, 4.44; greatest, 8.53, at Union 
Springs; least, 2.15, at Tuscaloosa. 

P Wind.—Prevailing direction, north.—P. H. Mell, Signal Corps, Auburn, 
irector. 


ARKANSAS. 


The temperature was generally below the average for the same month of 
last year. The rainfall was in excess of the October, 1887, amount. Some 
frosts were reported, the dates of their most frequent occurrence being the 
18th, 20th, and 24th; they were not, however, general, and in some portions 
of the state there was no frost. 

Summary. 

Temperature.—Monthly mean, 59.1; highest monthly mean, 64, at Tex- 
arkana; lowest monthly mean, 56, at Alexander; maximum, 88, at Portia; 
minimum, 32, at Alexander, Devall’s Bluff, and Portia; range for state, 56; 
greatest local monthly range, 56, at Portia; least local monthly range, 26, 
at Dallas. 

Precipitation.—Average for the state, 2.02; greatest, 4.60, at Ozone.— 
Prof. hie C. Branner, Little Rock, director; W. U. Simons, Corporal, 
Signal Corps, assistant. 


ILLINOIS. 


The temperature was considerably below the average of preceding Octobers, 
but was more equable than usual. The warmest days were the Ist and 31st, 
and the coolest day the 3d. There were occasional frosts, but none very 
severe, and, as a whole, the month was very favorable for agricultural opera- 
tions and for vegetation generally. 

Summary. 

Temperature.—The mean temperature of the state was 50.7, which was 4 
below the mean for the past ten years. The mean of the northern division 
was 47.8; the central division, 50.9, and the southern division, 53.3. 

Precipitation.—The rainfall was not far from the average—in some districts 
above and in others below. There was a very heavy general rain on the 18th, 
on which date the greater part of the whole month’s rain fell. The greatest 
deficiency, 2.37, occurred at Sycamore, and the greatest excess, 2.58, at Pana. 
Among the heaviest rainfalls reported on the 18th were: Philo, 3.60; Atwood, 
3.12, and Lacon, 2.69. There were several daily rainfalls of over one inch; 
the largest being 2 at Pana on the 5th. Thunder-storms were not numerous 
or severe. Frosts were numerous but not severe. 

Wind.—Prevailing direction, southwest.—Col. Charles F. Mills, Spring- 
field, director; James Cassidy, Sergeant, Signal Corps, assistant. 


INDIANA. 


Although no excessively low temperatures or very abrupt changes occurred, 
the mean for the month was about five degrees below the normal, and the 
lowest noted since 1871, and probably earlier. Corresponding to the lowest 
and highest barometric areas, the highest means were noted on the Ist, and 
the lowest on the 21st; the maximum and minimum temperatures, at most 
stations, were also noted on those dates, respectively, except in the central 
portion of the state, where the lowest readings occurred on the 3d, with a 
sudden and excessive rise in pressure, when ice and killing hoar-frost were 
formed, and on the 21st in the southern and northern portions during the 
highest barometric pressure. 

in fell quite frequently during the month, and the amount measured was 
uite abundant, and about 1.13 in excess of the normal amount for October. 
he heaviest measurements were recorded in the southern and central por- 
tions from the 18th to 22d, and in the northern portion on the 18th and 19th. 
The ample precipitation was very beneficial to the wheat crop and to grass. 
Spits of snow, the first of the season, were reported from Worthington and 
Angola. Hail fell only at a few isolated places during the thunder-storms of 
the Ist and 18th. Hoar-frost occurred frequently nearly everywhere through- 
out the state during the month. 


Summary. 

Temperature.—Monthly mean, 49.3; highest monthly mean, 56.2, at Mount 
Vernon; lowest monthly mean, 44.9, at Mauzy; maximum, 80, at La Fayette, 
Ist; minimum, 24, at Mauzy, 3d, 21st; range for state, 56; greatest local 
monthly range, 54, at La Fayette; least local monthly range, 39, at Blue Lick. 

Precipitation.—Average for the state, 3.50; greatest, 5.97, at Richmond; 
least, 1.56, at Columbia City; greatest daily rainfall, 2.79, at Richmond, 18th. 

Wind.—Prevailing direction, southeast and southwest.—Prof. H. A. 
Huston, La Fayette, director; C. F. R. Wappenhans, Sergeant, Signal 
Corps, assistant. 


IOWA. 


The month was cool and dry, northwesterly winds prevailing. The mean 
temperature was 1.3 below the normal, a small deviation from normal for a 
fall month. The first two decades were decidedly cold, being 4 below normal, 


3 


while the last decade was warm, being 8 above normal. The coldest days 
were the 2d and 3d, and the three days from the 20th to the 22d averaged 
about 10 below normal. The last two days of the month were quite warm, 
especially the last day, which, being over 20 above normal and thus having 
the normal temperature of the beginning of September, preceded the noted 
storm of November Ist. 

The mean cloudiness was nearly normal, but the middle decade was the 
most cloudy and had the most frequent precipitation, which was, however, 
either light or local. Rain fell in the west on three days, and in the east on 
five days during the month. The total amount of precipitation was less than 
one inch in the south, west, and northwest; it exceeded one inch in the south- 
west, centre, and the eastsections. In the territory extending from Buchanan 
and Linn to Jackson counties, the total rainfall was greatest, exceeding two 


|inches. The greatest precipitation fell on the 10th and 11th in central lowa; 


on the 14th in the west, and on the 18th in the east, where from Iowa to 
Buchanan counties, and eastward, it exceeded one inch. The first snow of 
the season fell on the 19th in northeastern Iowa, and on the 21st, except in 
the extreme east and southeast, the fall being extremely light. A thunder- 
storm was quite extended over the state on the 17th and 18th, and over east- 
ern Iowa on the 26th. Light hail was associated with these storms in a few 
places. No destructive winds were reported. Fog extended over the state 
on the 14th, and over eastern Iowa on the 27th. Halos were seen on the 9th 
in the northeast, and on the 20th in the southwest. The northern lights were 
seen in eastern Iowa on the 30th.—Gustarus Hinrichs, Iowa City, director. 


KANSAS. 


The deficiency in temperature occurring in August and extending through 
September has continued in the eastern and middle divisions and the south- 
eastern portion of the western division, the greatest deficiency occurring in 
Shawnee and the counties to the north and northeast, and ranging from 3 to 
6 below the October normal. An excess occurred in Russell me extended 
southwest through Rush, Ness, Hodgeman, Garfield, and Gray into Haskell. 

There was an excess of precipitation in Marshall, which extended thence 
southeast through Pottawatomie, Jackson, Jefferson, northern part of Douglas, 
and southern part of Leavenworth into Johnson. An excess again occurred 
in Crawford and Cherokee and west through Labette, Montgomery, and 
Chatauqua into the southern parts of Cowley and Sumner. Throughout the 
rest of the state there was a deficiency, which was greatest from Reno to Os- 
borne, extending southwest to Ness, Hodgeman, and Ford, thence, with con- 
stantly narrowing limits, west to Greeley, while in Wallace and the extreme 
southwestern counties it was nearly normal. 

Summary. 

Temperature.—Monthly mean, 55.6; highest monthly mean, 59.6, at Santa 
Fé; lowest monthly mean, 47.5, at Montero; maximum, 91, at Lebo, 4th; 
minimum, 20, at Cawker City (six miles northwest of Concordia), 20th; range 
for state, 71; greatest local monthly range, 65, at Lebo; least local monthly 
range, 45, at Montero; greatest daily range, 50, at Lebo, 29th; least daily 
range, 2, at Lebo and Seneca, 14th. 

Precipitation.—Average for the state, 1.53; greatest, 3.74, at Lawrence; 
least, 0.12, at Kanopolis. 

Wind.—Prevailing direction, south.—Prof. J. T. Lovewell, Topeka, di- 
rector; T. B. Jennings, Sergeant, Signal Corps, assistant. 


KENTUCKY. 


Summary. 

Temperature.—Monthly mean (eight stations), 52.3; highest monthly mean, 
54.5, at Owenton; lowest monthly mean, 50.4, at Lexington; maximum, 838, 
at Whitesburgh, 27th; minimum, 28.7, at Frankfort, 21st; range for state, 54.3; 
greatest local monthly range, 50.2, at Frankfort; least local monthly range, 
39, at Millersburgh. 

Precipitation..—Average (nine stations), 8.45; greatest, 7.58, at Whites- 
burgh; least, 1.09, at Madisonville.— Under direction of the State Polytechnic 
ny Louisville; Frank Burke, Sergeant, Signal Corps, assistant, in 
charge. 


LOUISIANA. 


The temperature was less than a degree below the normal for the same 
month of the past eighteen years. The deficiency occurred in the first half of 
the month, the latter portion being warmer than usual. 

The general rain of the 22d broke a drought of a month’s duration, and was 
very badly needed for the sugar and vegetable interests. There was about the 
average amount of sunshine received, Solar most during the early part of the 
month at the time of the cool weather, and the effects on the agricultural 
interests were very beneficial. 

Light frosts occurred in the northern part of the state on the 28th and 3!st, 
and in Avoyelles and Saint John Baptist parishes during the second week of 
the month, but were so light as to be scarcely noticeable. 


Summary. 

Temperature.—Monthly mean, 66.6; highest monthly mean, 72.5, at Abbe- 
ville and Shell Beach; lowest monthly mean, 61.1, at Vidalia; maximum, 92, 
at Liberty Hill, 2d; minimum, 33, at North Louisiana Experiment Station, 
28th and 29th; range for state, 59; greatest local monthly range, 54, at Liberty 
Hill; least local monthly range, 28, at Shell Beach; greatest daily range, 43, at 
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Liberty Hill, 4th, 20th, 80th; least daily range, 1.5, at Crowley, 23d; mean 
daily range for the state, 20.3. 
Precipitation. — Average for the state, 3.55; atest, 7.36, at New Orleans; 
least, 0.64, at Coushatta; greatest daily rainfall, 4.13, at New Orleans, from 
night of 22d to night of 23d. : 
Wind.—Prevailing direction, north.—R. EB. Kerkam, Sergeant, Signal 
Corps, New Orleans, in charge. 


MICHIGAN, 


The mean temperature for the month, 44.8, was 4.8 below the normal for 
thirteen years. The temperature was below the normal in all sections. The 
mean daily temperatare was above the normal on five days, and below on 
twenty-six. The highest mean daily temperature, 58, occurred on the 31st, 
when the temperature was 14 above the normal, and the lowest, 37, on the 
20th, when the temperature was 10 below the normal. The highest mean 
daily temperature for the past thirteen years, 72, occurred on the Ist, in 1878, 
and on the 6th, 7th, and 10th, in 1879, and the lowest, 30, on the 29th, in 
1887. The highest monthly mean temperature, 57.6, occurred in 1879, and 
the lowest, 44.1, in 1887. The maximum temperature, 76, occurred on the 
Sist, at Petersburgh, and the minimum, 21, on the 9th, at Birmingham. 

The average precipitation, 2.29, was 1.01 below the normal of thirteen 
years. The precipitation was below the normal in all sections; the greatest 
deficiencies occurred in the northern, and the least in the southern, section. 
General rains fell on the Ist, Sth, 6th, 7th, 12th, 13th, 15th, 16th, 18th, 19th, 
22d, 26th, and 27th, and local rains on the 2d, 3d, 4th, 8th, 14th, 17th, 20th, 
2let, 28d, 24th, 28th, and Sist. The largest precipitation for October during 
the past twelve years was 6.40, in 1881, and the smallest, 2.11, in 1879. Thun- 
der-storms were reported on seven days. Light snow was generally reported 
19th and 20th. The largest snowfall, eight inches, was reported at 


on the 
There was no snow on the ground at the close of the month. 


Calumet. 
Summary. 

Temperature.—Monthly mean, 44.8; highest monthly mean, 49.3, at Albion; 
lowest monthly mean, 87.7, at Atlantic; maximum, 76, at Petersburgh, 31st; 
minimum, 21, at Birmingham, 9th; range for state, 55; greatest local monthly 
range, 51.5, at Adrian; least local monthly range, 28, at Bronson; greatest 
daily range, 40, at Hart, 10th; least daily range, 1.6, at Sault de St. Marie, 1st. 

Precipitation.—Average, 2.29; greatest, 3.84, at Gulliver Lake; least, 
0.78, at Grand Rapids. 

Wind.—Prevailing direction, southwest.—N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 


MINNESOTA. 


October, like the preceding month, was characterized by a deficiency in 
rainfall and a slight deficiency in temperature. The month was about three 
degrees cooler than is usual for October, and there was little more than one- 
half the usual rainfall. The first light snow of the season occurred on the 
19th; this was eight days later than the date of the first snow of last year. In 
the southeastern counties snow fell in sufficient quantities on the 27th to fully 


cover the ground. 
Summary. 

Temperature.—Monthly mean, 42.6; highest monthly mean, 45.8, at Man- 
kato; lowest monthly mean, 38.3, at Pokegama Falls Dam; maximum, 76, at 
Saint Vincent and Medford, 7th; minimum, 18, at Pokegama Falls Dam, 5th; 
range for state, 58; greatest local monthly range, 57, at Saint Vincent; least 
local monthly range, 41, at Red Wing; greatest daily range, 42.7, at Saint 
Vincent, 6th; least daily range, 3.2, at Saint Vincent, 11th, 19th. 

Precipitation.—The average for the state, 1.38; greatest, 2.37, at Leech 
Lake Dam; least, 0.42, at Grand Meadow. 

Wind.—Prevailing direction, northwest.— Prof. W. W. Payne, Northfield, 
director; John Healy, Private, Signal Corps, Saint Paul, assistant. 


MISSISSIPPI. 


The weather during the month was unusually mild; the minimum tempera- 
ture that occurred, 38, being 10 higher than the minimum temperatures re- 
ported during October in 1886 and 1887. The average rainfall was 0.38 in 
excess of the normal. The rainfall was well distributed, but occurred so fre- 
quently as to interfere with and retard cotton picking in many sections. 

Summary. 

Temperature.—Monthly mean, 64; highest monthly mean, 68, at Biloxi and 
Pearlington; lowest monthly mean, 59, at Memphis, Tenn., and Holly Springs; 
maximum, 88, at Brookhaven, 17th, and Hazlehurst and Port Gibson, 5th; 
minimum, 88, occurred at five stations; range for state, 50; greatest local 
monthly range, 48, at Meridian; least local monthly range, 29, at Biloxi; 
greatest daily range, 41, Macon, 21st; least daily range, 1, at Pearlington, 23d. 

Precipitation.—Average for the state, 2.77; greatest, 6.12, at Lake, least, 
0.28, at Hazlehurst. Average number of days on which rain fell, 6.—Prof. R. 
B. Pulton, University, director; M. J. Wright, jr., Sergeant, Signal , 
assistant. 

MISSOURI. 

The mean temperature for October was 52.9. 


The highest temperature 


reported in the state was 89, at Lamonte, and the lowest, 24, at Ironton. 


The average maximum temperature was 83.8, and the average minimum tem- 
perature, 31.1, making an average range of 52.7. The highest temperatures 
occurred on the 7th, 17th, and 18th, and the lowest on the 3d, 2@th, and 21st. 
Frost was reported at nearly all stations on the 3d, 14th, 20th, and 28th. 
Many stations reported light frost on the 17th, 21st, and 23d. 
Average precipitation, 2.62, which was less than the October normal. The 
eatest amount reported was 5.07. at Springfield, and the least, 0.57, at 
rankford. In the state, as a whole, rain fell on twenty-three days. The 
greatest number of days of rain at any one place was fourteen at Cairo, Ill. 
Thunder and lightning occurred on the Ist, 4th, 5th, 10th, 11th, 14th, 15th, 
17th, 18th, 19th, and 26th. The thunder-storms on the 4th, 14th, and 18th 
extended over almost the entire state.—Prof. Francis E. Nipher, Saint 
Louis, director; G. A. Weber, Sergeant, Signal Corps, assistant. 


NEBRASKA. 


The month has been cool and dry and following, as it has, an extended 
period of drought it leaves the ground in an unfavorable condition for winter, 
as regards the safety of small fruit. 

Summary. 

Temperature.—The mean for October in southeastern Nebraska is 49.6. 
This is 3 below the normal, the means for the past eleven years ranging from 
| 48.6 to 60.7. The maximum for the month, 86, has been about as usual, the 
minimum, 12; is lower than for any past October, except in 1887. 

Precipitation.—The precipitation for the month has been small; less than 
an inch for the northern and western parts of the state; from one to two inches 
generally south of the Platte and over two inches in the extreme southeastern 
part of the state. The October precipitation has not been so small since 1878. 
A slight fall of snow occurred very generally throughout the state on the 21st. 
The number of clear and cloudy days has been about normal; the number of 
rainy days, like the precipitation itself, deficient.— Prof. Goodwin D. Swezey, 
Crete, director; G. A. eland, Corporal, Signal Corps, assistant. 


NEW ENGLAND METEOROLOGICAL SOCIETY. 


Summary. 

Temperature.—Monthly mean, 44.2 (ninety-nine stations); highest monthly 
mean, 49.8, at Newport, R. [.; lowest monthly mean, 36.9, at Mayfield; maxi- 
mum, 74, at Colchester, on the 18th; minimum, 8, Berlin Falls, on the 23d; 
range for New England, 66; greatest local monthly range, 63, at Berlin Falls; 
least local monthly range, 21, at Belfast; atest daily range, 57, at Berlin 
Falls, on the 23d; least daily range, 0, at Concord, N. H., on the 9th, Rowe 
on the 19th, Woonsocket on the Ist, 12th, 27th. 

Precipitation.—Average for New England, 5.39 (125 stations); greatest, 
9.92, at Walpole ; least, 2.37, at Block Island. 

Wind.—Prevailing direction, northwest (17 stations).—Prof. William H. 
Niles, Boston, Mass., president; Prof. Winslow Upton, Providence, R. I., 
secretary; Park Morrill, Sergeant, Signal Corps, assistant. : 


NEW JERSEY. 


The mean temperature for October, 1888, 49.2, is 5.2 below the average 
determined from the past records of fifty stations. The warmest days of the 
month were the Ist, 2d, 5th, and 6th, and the coldest the 4th, 10th, 11th, 
22d, 30th, and 31st. The average rainfall for the state, 4.73, is 1.54 above 
the average determined from past records of forty-eight stations. The aver- 
age number of days upon which rain fell, 11.6. 


Summary. 

Temperature.—Monthly mean, 49.2; highest monthly mean, 54.3, at Ocean 
City ; lowest monthly mean, 44.0, at Hanover ; maximum, 76.0 at Clayton, 
on the Ist; minimum, 24.0, at Hanover, on the 10th, 11th, 81st; range for 
state, 51.0; greatest local monthly range, 44.0, at Clayton ; least local monthly 
range, 30.0, at Billingsport ; greatest Tally range, 34.4, at Egg Harbor City, 
on the 21st; least daily range, 0.5, on the 24th, at Egg Harbor Ci 

Precipitation.—Average for the state, 4.73; greatest, 7.00, at 
least, 2.97, at Freehold. 

ind.—Prevailing direction, northwest.—Prof. George H. Cook, New 
Brunswick, director; E. W. McGann, Sergeant, Signal , assistant. 


NEW YORK. 


Summary. 

Temperature.—The highest temperature for the month was 75, at Hum- 
phrey; lowest, 22, at Utica, 11th. The mean monthly temperature for the 
entire state was 43, the 5th being the hottest day and the 2st the coldest, 
while the general temperature of the state has been below the normal. 

Precipitation.—The amount of rainfall has been larger than usual, the 
average for the state being 4.04; all stations, but Boyd’s Corners, Erie (Pa. ), 
and Palermo, reporting excessive rain. The greatest rainfall was 2.11, at 
White Plains, 6th. Daily rains have been reported in the state, excepting on 
the 25th and 26th. The average number of days on which 0.01 or more fell, 
was sixteen. Hail fell on the 2d, 3d, 8th, and 16th. Snow fell on the 3d, 
20th, 29th, and 30th. Frosts were of frequent occurrence. 

Wind.—Prevailing direction, northwest.—Prof. E. A. Fuertes, Ithaca, 
director; I. W. Brewer, Private, Signal Corps, assistant. 
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NEVADA. 
Summary. 
Temperature.—The temperature generally was high for the season, especially 
up to the 20th of the month. The highest reported is 100.4, at El Dorado 


anyon, 12th, and the next highest, 85.8, at Carson City, 11th. The lowest 
reported is 17.5, at Tuscarora, 25th, and the next lowest, 18.8, at Carson 
City, 22d. The warmest part of the month was from the 11th to the 15th, 
and the coldest from the 20th to the 26th. The means ranged from 50 to 
57, excepting at Rioville and El Dorado Canyon, in Lincoln county. The 
mean at Winnemucca and Carson City was 51.2. Carson City reports the 
highest mean temperature in eight years. On the 14th the mercury fell to 7 
at Elko. A slight cold wave visited Virginia City and lasted from the 18th to 


shed their leaves and vegetation assumed a wintry appearance. 

Precipitation.—No snow was reported except a light fall at Virginia Cit 
on the Ist, and very little rain, and that was sale to Lander and the ad- 
joining counties, and occurred on the Ist and 2d, except as follows: Heavy 
rain at Tuscarora during severe thunder-storm on the Ist. 4th, during a 
thunder-storm a cloud burst over Elko and tons of water fell upon the town, 
causing general consternation. ‘* The Central Nevadan”’ of October 4th says: 
“Heavy rains in Reese River Valley have caused Reese River to rise; the 
water is now within three miles of town, and the probabilities are that before 
another day the Reese will empty into the Humboldt. The Reese usually 
sinks in the sand when still fifty miles from the Humboldt. Only twice in 
thirty years has it been known to reach the latter river.” 

Wind.—Prevailing direction, northeast.—Prof. Charles W. Friend, Car- 
son City, director; E. H. Thompson, Private, Signal Corps, assistant. 


NORTH CAROLINA. 
Summary. 

Temperature.—Monthly mean, 57 ; ee monthly mean, 62.9, at South- 

rt; Towast monthly mean, 52.1, at Knoxville, Tenn.; maximum, 83, at 
Cheraw, S. C.; minimum, 32.5, at Mount Pleasant; range for state, 50.5. 

Precipitation.—Mean monthly rainfall, 4.55; — monthly rainfall, 
7.09, at Mount Pleasant; least, 1.81, at Chapel Hill. 

Wind.—Prevailing directions, southwest and northwest.—Dr. Herbert B. 
Battle, Raleigh, director; H. McP. Baldwin, Sergeant, Signal Corps, 
assistant. 

OHIO. 


Summary. 


Temperature.-—This was the coldest October since the opening of the bureau 
in 1882. The mean temperature of the northern section was 46.8; of the 
middle section, 47.4; and of the southern section, 49.4. These means are 
3.6, 8.8, and 4.0 below the six-year averages for the sections. The mean for 
the state, 47.9, was 3.8 below the average. The average daily range of tem- 
perature, 17.1, is the smallest for October since 1883. The maximum tem- 
perature, 80, occurred at North Lewisburg on the Ist, and the minimum, 22.0, 
at New Comerstown on the 18th and 20th. Killing frost was general in all 
sections on the 3d, 9th, 10th, 18th, 21st, and 30th. 

Precipitation.—General rains occurred in all sections on the Ist, 5th, 6th, 
12th, 18th, 15th, 16th, 19th, 22d, 23d, and 26th; in the northern section on 
the 2d, 7th, 8th, 14th, 20th, 24th, 27th, and 28th; in the middle section on the 
7th, 8th, 11th, 17th, and 27th; and in the southern section on the 2d and 14th. 
Snow was reported from the northern section on the 2d, 12th, and 20th, and 
from the middle section the 20th. Mr. Moses Craig, Ohio State University, 
reports a violent gale from the west at five p. m. of the Ist, accompanied by 
heavy rain and some hail. He also reports rain from a cloudless sky on the 
evening of the 7th. The mean rainfall for the northern section was 2.51; for 
the middle section, 2.68; for the southern section, 2.84; and for the state, 
2.68. These means are 0.43, 1.66, 1.81, and 1.30 above the six-year average. 
More rain fell during the month than in any October since 1883. The greatest 
monthly rainfall was 5.99, at Sidney, and the least, 1.64, at Toledo.— Prof. 

, homas, Columbus, director; Lieut. Charles E. Kilbourne, secretary ; 
C. M. Strong, Private, Signal Corps, assistant. 


PENNSYLVANIA. 
Summary. 


Temperature.—The mean temperature for the month of October was 46.1, 
which is about 6 below the average, and largely increases the temperature de- 
ficiency since January Ist. The highest temperatures during the month were 
below those generally attained in October, while the lowest were about the 
same. The former occurred on the Ist, and most of the latter on the 10th, 
although several stations report other dates. The highest recorded were: 
Columbus, 74; Pittsburgh, 73.8; Beaver, 73; Charlesville and New Cas- 
tle, 73. The lowest were: Clarion, 19.2; Greenville, 20.5; Coudersport, 21; 
Dyberry, 22; and Honesdale, 28. The means of the daily maximum and 
minimum from fifty stations are, respectively, 54.7 and 38.0. These give a 
mean of 46.8, which differs only 0.2 from the mean (46.1) derived from the 
tri-daily observations. 

Precipitation.—The average rainfall over the state for the month was 4.02, 
which is an excess. Very few heavy rainfalls occurred, but the days on which 


the 24th. The temperature was such at the end of the month that the trees | Branchville, 6th; minimum, 31, at Cedar Springs, Zist. 


rain fell were so numerous that the month has been unusually wet and disa- 
reeable. The percentage of humidity ranged high, and there was more than 
the usual number of cloudy days. A few snowfalls were reported, but they 
were light. The greatest was one inch, at Somerset. 
Wind.—Prevailing direction, northwest.— Under direction of the Franklin 
eye nae Philadelphia; T. F. Townsend, Sergeant, Signal Corps, assistant, 
in charge. 


SOUTH CAROLINA. 
Summary. 


Temperature.—Mean of the state, 59.3; highest monthly mean, 66.2, at 
Timmonsville; lowest monthly mean, 53, at Cedar Springs; maximum, 88, at 
In a majority of 
instances the maximum occurred the 6th, and the minimum the Ist and 20th. 

Precipitation.—The mean depth of rainfall was 4.18, while the record for 
October, 1887, shows a mean depth of 5.96. The greatest amount of precipi- 
tation occurred at Allendale, where a fall of 7.883 was recorded for the month, 
and the least at Chesterfield, where 2.34 fell. 

Wind.—Prevailing direction, southwest.—Hon. A. P. Butler, Columbia, 
director; H. C. Seymour, Private, Signal Corps, assistant. 


TENNESSEE. 


There were no special features during the month except the low tempera- 
ture mean and the large percentage of cloudiness and proportion of rainfall. 


Summary. 


Temperature.—The mean temperature was 54.6, nearly four degrees less 
than the October mean of the past six years, and the lowest during that pe- 
riod, except in 1885, when it was about the same. The highest local mean 
was 57.5, at Covington, and the lowest, 51.4, at Rogersville and Springdale. 
The maximum was 84, at McKenzie, Ist, and the lowest October maximum 
during the past six years. The minimum was 29, at Lawrenceburgh, 14th, and 
was the highest October minimum recorded in the period above named. The 
maximum temperatures were generally recorded about the Ist and 18th in the 
western division, and about the 18th and 19th in the other divisions, and the 
minimum about the 14th and 21st in the western division, and about the 14th, 
2ist, and 29th in the middle division, and the 21st and 29th in the eastern 
division. The daily ranges of temperature were generally less than normal. 
There were three cold-wave warnings sent out during the month, viz., 2d, 5th, 
and 19th, two of which, the 2d and 19th, were verified, and proved of inesti- 
mable value throughout the state to farmers, stock-breeders, florists, and 
gardeners. The warning of the 5th was not fully verified. On the 28th and 
29th a cold wave occurred for which no ye was given. At Nashville the 
temperature fell from 61 on the 28th to 38 on the 29th. 

Frecipitation.—The mean depth of rainfall was 4.06, most of which fell 
during the latter half of the month. From the 19th to the 28th, inclusive, 
there were almost constant rains, some of them very heavy, particularly those 
of the 19th, throughout the state, and the 25th and 26th, mostly in the eastern 
division. Of the total amount which fell during the month the eastern division 
received by far the greater proportion, an average of nearly 6.00, while the 
middle division received an average of 3.25 and the eastern division about 
8.00. The greatest rainfall reported was 7.22, at Andersonville, and the least, 
1.40, at McKenzie. The greatest local daily rainfall was 3.00, at Fostoria, 
26th; the next, 2.06, at Waynesborough, 19th, and 2.00, at Andersonville, 
26th. From the Ist to the 15th the rains were generally light. The 19th 
was the day of the greatest rainfall. There were nine days on which no measu- 
rable rainfall was reported. Frosts were reported on about nineteen days, 
those of the 4th, 14th, 21st, and 29th being killing frosts, the others light. 

Wind.—prevailing direction, northwest.—J. D. Plunket, M. D., Nash- 
ville, director; H. C. Bate, Signal Corps, assistant. 


TEXAS. 
Summary. 


Temperature.—Average for the state, 67.4; mean maximum temperature, 
79.4; mean minimum temperature, 57.8 ; highest temperature reported, 93.8, 
at Rio Grande City, 21; lowest, 33.8, at Mesquite, 24th; absolute range, 60. 
The greatest monthly range of temperature was 56.2, and the least, 31.2. The 
average range of temperature along the coast was 34.2; in the interior, 48.2; 
and for the state, 46.8. At thirteen stations the minimum temperature was 
below 40 one day during the month. At Fort Elliott there were nine days on 
which the temperature reached 40 or below, and at Weatherford six days. 
Precipitation.—The average rainfall for the state was 2.08. This amount 
is considerably below the average for October. Probably not in any October 
in many years was the deficiency in rainfall to be less regretted, as the cotton 
crop was late, and required good weather to mature it. The greatest amount 
of precipitation in any twenty-four hours at any station was 3.04 at Galveston, 
on the 22d. The greatest monthly precipitation, 5.67, also occurred at Gal- 
veston. Except at Weatherford, where no rainfall was recorded, the least 
monthly precipitation, 0.50, occurred at Dallas. Amounts exceeding 3.00 fell 
at Austin, 4.45; Galveston, 5.67; Houston, 4.92; Sour Lake, 4.50; and less 
than 1.00 fell at Weatherford, 0.00; Dallas, 0.50; Fort Elliott, 0.85; Mes- 
os 0.63; San Antonio, 0.85: Tyler, 0.75; Waco, 0.60.—S. O. Young, 
. D., Galveston, director; Allen Buell, Sergeant, Signal Corps, assistant. 
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Meteorological record of voluntary observers and Army post surgeons, Octo- Meteorological record of voluntary observer: 8, ée. ; Continued. ws 
ber, 1888. em perature. Temperature. | . 
| a Fahrenheit.) ( Fahrenheit. } £ 
The maximam and minimam temperatures at stations marked thus (*) are trom read- Stations. a re = Stations. —— ——,,-| > 
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Holbrook *........+| 83 28 | 6-6 oso || Rock Creek Bridge* 76 | SAIOM . 76 3-75 ..... 33 | 
Prescott Junction 25 | Delaware. Sunman 76 4-47 Abbeville | 85 s2 | 72-5 | 
Prescott a9 | | Kirkwood. ........ 60 34 Seymour........+++ 74 34 | 52-2 | 3-59 
0.78 || Altamonte Springs. 9r sa 73-7 | 2.26 | Worthington ... .... | | | | 
| |) Areher | 70-6) Fort Gitwon .......] | | | | Crowles 88 | | 
Alemander .......+. Ro 32 | 56.0 2.30) Homeland ®*........ go 53 74:8 3-20) 
2.96 || Manatee. ........ ool $5 75-2 2.92) Amana.........++ 72 22 47-3 1-39 or ~ . lane’ 
72 46 1.99 || Merritt's Island ... § 31 | Cedar Rapids +| 72 5 47- 35 corm ces 
| 60.6 350 | Tallahassee..... 86 Clarinda *.......++. 78 | 3 | 71-6 | 5-27 
Devali’s Bluff...... 82 | 32 | 98-6 | 0.00 Georgia. 38 | 2 | | Lake Providence 90 
Porrest City ....... Ra 42 o.s2 |) Andersonville ..... roo 39 62.7 5-57 Cresco 76 | 44 t Liberty Hill | 
9 59-4 000 Forsyth * RS 47 64.4 4-66 | Denmark .......... 74 | 3s +§2 M 86 67.8 447 
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| | | | 33 | | 30 | 466 | 1-85 | Minden 88 | 65:8 | 1-79 
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cos 32 57-1 3-02 | Boisé Barracks .... 80 26 | o.72| Glenwood a........| 70 | 
fo | 37 | || FortSherman..... 78 22 1.55 | Glenwoodb ......../ 34 | Poi Ple | 63.6 | 3-45 
....... Ro 37.8 3.20 || Lewiston .......... 32 t Grinnell 7! 3 48-0 | 1-73 ar 
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Maquoketa*®..... 74 I-90 | Sugar Ex. Station.., 53 33 | 93-3 | 1-40 
New Westminster. 73 M | 78 26 ~ 2.5 Menson® 74 3° | 49-0/ 1-98 | 
California . 31 5 2.40 | MANSON”. | 
Alcatras Isiand....) 81 | s0 | 0.07 | Benton............. 0-26 52-5 | 1-40 Monticello *.... ... 73 | 23 | 43 | Vidali 
Aneel Brush Hill......... 81 a9 | 2. Mount Pleasant*...| 73 3 | 4 86 | 3.3 
2 §3-0 | 3.10 | Osage ....... Es | 
Georgetown... “4 44 | Collinaville ........ &% 33. 2.00 Calais 04 27 | 43.8 8.72 
Lewis Creek®...... 93 49 | 71-0 | oo || Dwight.... 79 49-6 3. | Oskaloosa b., 
46 | 7a-4 | || Pairfield........... 8 1-08 | Smithiand ... Fairfield 26 | 42-2 | $44 
45 ooo | Gibson City TTT TT 4 48.2 +37 Washington ee e | dardiner 60 42-9 | 671 
Presidio of fan F..) 43 59-8 oto | Greenville ......... 5 30 2.62 K | 1-08 || Ramer | 
Sacramento ........ Sa | 37 | 57-6 | o.oo || 75 32 53-5 1.88 | Allison ...... 924 || | | 42-9 | 6-08 
Sa 40 55-7 0. 00 B2 3 a. 4 1-40 Mayfield 56 23 36-9 | 7-93 
Sante Rarbara...... 95 o-o7 || lrishtown.......... 35 2.47 | Buffalo Park .......) | 75 
cons | 40 | 631 | 0.00 ve 7 3 2.15 52-3 | 
Fort Colling ....++. 7a | | > Kampville ........ 81 28 §t-2 1.02 | Colby ........ Fort 7 | 57-0 | 3-68 
Fort Lewis 2 22 | 46-6 | |) 76 2% «485 3-55 | Collyer ........+. | 3.08 Galena 42 | Stet 3-97 
Fort Lyons 5 19 | 52-9 06 Lake Forest .......| 72 27 46-9 | 2.57 | Cunningham 27 | 43 be Gaithersburgh 
63 24 42-7 Martineville....... 68 §3-2 | 1-13 Dorrance 30 3 | 
Rocky Ford........ | aI 56-4 | O53 Mascoutah ........ so. 55-9 3-30 Elco Great Falis*....... 32 | 2-94 
Birmingham ....... 944) Monmouth ........ 82 30 -4 2-28 Elk Falls ...... | | MeDon 65 35 | | 3-59 
Clark’s Falls.......|.. 5-21 || New Athens ....... 2.40 | Fort Hays ........ | | on 
Golohester ......... 46.8 Old DuQuoin ...... 32 55-0 2.60 Fort Leavenworth .| 8S 30 54-6 | 29 
Hartford a......... 63 | 42-2 | 6.10 |) 32 §2-0 2.82) Fort Riley .. ...... | 53-2 | 431 | 
5. 38 | Oneida 30 «47-8 Gibson ...... 52-1 | és = 
Lake Konomoe 4-40 | Oquawka 1-65 | Globe | = Bever! Farm ..... 64 27 | 43-0 | 5-16 
Manetield .......... 65 26 | 43-8 | 6.35 | Oswego 2 46-3 2-73 Gorham 33 - se BI Hill Obeery'ya 64 27 | 43-9 | 4-66 
Middletown ...... | | 45 | Ottawa = 2-71 | 4957 | 1-35 Sis | | 4.88 
New Britain -72 | Palestine . | | 45-3 | 
New Hartford® ....| ée 7 | 40-3 32 Grinnell ..... = | 34 t ~ ye 7 <3 
Southington ..... & a5 | 45-3 | 4-70 | Peoria Hays 75 
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MONTHLY WEATHER REVIEW 


Meteorological record of voluntary observers, de —Continued. 


Temperature. 
(Fahrenheit.) 


Stations. 

3 

= 

Massachusetts—Con. | ° 
Chicopee........... 

Clinton ...... 

Cotuit,...... 66 

Deerfield a... 66 

Deerfield . -+| 6 

66 

‘Fall River .........| 63 

Framingham . | 67 

Fitchburg a.. ..... 63 


Fitchburg b ..... ..| 63 
Gilbertville ... ....| 63 
Groton a.... 64 


Groton | 65 
Lake Cochituate...| 69 
Lawrence ........+. 65 
Leicester .......... 62 
Leominster...... 
Long Plain......... 
Lowell 
Ludlow 
occ 
ansfield..... ee 
. 
Middleborough ....| 64 
66 
Monson 65 
Mt. 
Mystic Lake | 
Mystic Station.....|..... 
New Bedforda.....| 64 | 
New Bedford b.....| 64 
Newbury porta. 66 
Newburyport b..... 
Northampton... .. 164 | 
Plymouth ......... 71 
Princeton ......... 61 
Provincetown*.....| 65 
WE, 68 
Salem 66 
Salem b 
Somerset 71 
South Hingham....|..... 
Sprinfield ......... | 65 
Swampscott . 65 
Taunton a..........| 
Taunton b ......... 66 
Taunton ¢.......+++ 66 | 
Warwick........+++| 62 
Wellesiey....... 
Winchester 
Worcester . 65 
Michi an. 
72 
Albion ..... 72 
Atlantic.........++- 60 
Bear Lake ....+....| 60 
Bell Branch........ 72 
Benzonia .........- 61 
Berlin ...000 | 70 
Big Rapids......... 67 
Birmingham....... | 91 
Bronson 
Buchanan......... 72 
Calumet ........+. 57 
Cassopolis .......+- 72 
Chelsea .........++- | 70 
| 72 
| 73 
Columbiaville 
Concord....... 72 


Fort Brady ........| 63 
Fort Mackinac.....| 66 
Fremont ..... 
Rapids......| 71 
Gull Lake .........| 60 
Hanover .......++++| 70 
Harrisville ........| 65 
72 
Hastings .......... | 71 
Highland Station...| 72 
Hudson............| 73 
72 


Kalamazooa. 70 
Kalamazoobd..... .| Jo 
Lansing............| 73 

64 


Lathrop ..... 
Madison .........+- 72 
Marshall .......... 73 
Mio....... | 65 
Mon e 

Mottvill 
Noble ....... 


OY 


B 


ONIN BS 


42- 
43 
| 4I- 
44- 

42- 
| 46- 

44- 

43- 


BS BSS 


DONS 


. 


GSS! 


KH KH OH NS OC 


. 
. 
. 
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RS 
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Tem rature. 
(Fahrenheit ) 


Stations. 
a 
| 
Michigan—Cont’d. 
@ || Pulaski 72 


Sand Beach ..... 72 
Thornville *... 
Traverse C ity 
Traverse City db. 64 


Washington .’...... 

Williamstown. 72 

Ypsilanti......... 72 
Minnesota. 


Fort Snelling .. 
Meadow. | 73 
L. Winnibigoshish.| 71 
Leech Lake ........ 


70 
Mankato .........+. 75 
Medford .........+. 76 
Minneapolis ....... | 73 
75 
Northfield ......... 74 
Pine River......... 73 
Pokegama Falls ...| 69 


Red Wing.......... 71 
Rolling Green ..... 72 
Saint Cloud........ 75 
71 
Mississippi. 
Aberdeen ........+- 8 
Artonish Plantation) ae 
Brook Haven ......| 88 
Columbus .........) 85 
Edwards, | 
Hazelhurst ........ | 88 
Holly Springs...... 81 
JACKSON... | 82 
78 
LOgtowNn 87 
Macon ...... | 85 
Meridian... 86 
| 87 
Okolona...... 83 
Palo Alto ........--| 84 
Pearlington .......| 82 
Port Gibson........ | 88 
Starkville........ ++| Bo 
Water Valley ...... 


86 
Yazoo City . 
Missouri. 


Arlington .......... 
Conception ........ 80 
Excelsior Springs*. 87 
Fayette 84 
Fox Creek .........| 82 
Frankford*........| 88 
Glasgow 83 
Grand Pass ........ 
Harrisonville......)..... 
Ironton ..... 79 
Kansas City. ...... | 86 
Lakenan *..... cores! 80 
Lamonte.........++| 89 
New Frankfort...../ 84 
Oregon ...... cove] 82 
82 
Princeton........ «| 84 


Saint Charles a..... 


Saint Charles } 
Sedalia ...... 
le 
Steelville 
Warrenton ....... 
Warrensburg ...... 


. 


R: 


Montana. | 
Fort Assinaboine 
Fort Custer........ 
Fort Keogh .......| 78 
Fort Maginnis ..... | 83 
Fort Missoula..... | Bo 
Fort Shaw ........ -| 83 
Virginia | 92 


as 
Ashland .........../..- 


Crete ........ | 80 
Creighton .........| 80 
Culbertson*........ | 86 
David City .. 82 
De Soto ® | 97 
Falls City..... 80 
Fort Niobrara. ....| 83 
Fort Robinson..... 80 
Fort Sidney ....... 177 
Fremont .......... | 78 
Genoa ...... 74 


Hay Springs .......| 76 
Marquette *........! 


~Precip’n. 


Nebraska—Cont’ 


Pere EEE 


W ee ping Water... 


Mean, 
oo 


El Dorado Canyon . 
| Fort MeDermitt 
Hot 


un 
NG 


eno Univ’s’y 83 


2 


| Berlin Falls ....... 


PPLE RLSRRS 


North Conway .....| 
Pennichuck...... | 


NWN 


Billingspori L. H.. | 66 


Eas Harbor City .. 


Gillette 


Madison 


New Brunswick 
New Brunswick b. 


70 


Tom’s River..... os 
Tre MOOR cece 


$ 


Collage bocce 


Fort Selden...... oe 


> 


Boyd’s Corners 


SSS 


| 64 
| Fort Colum! ool 


BS 


F ort Wadsworth . 


Ow 


SISISSESLE SSS SS 
ON NO MU ADDON O 


& 
ee: 


Meteorological record of voluntary observers, &c.—Continued. 


Temperature. Temperature. 


(Fahrenheit.) 


Stations. & 
| & 
New York—Cont’d. ° 
Humphrey ........ 75 
69 
Madison Barracks. . 
Middleburgh....... 
69 
Palmyra | 71 
a!) 
Plattsburgh B’ks ..| 56 
70 
8. E. Reservoir.....). 
Setauket ..... ....- 66 
64 
West Poime 65 
White Plains ...... 65 
North Carolina. 
Chapel Hill........ | 80 
Goldsborough...... 
Hot Springs........ 72 
74 
Lumberton ........ 
Mount Pleasant....| 79 
76 
New Berne......... 
Statesville*........ 74 
Wadesborough..... 78 
We 77 
Ohw. 
72 
Bangorville........ 76 
Bellevue .... ...++- 74 
ccc 77 
Circleville .........|+ 
Clarksville ........ 74 
Cleveland .......... 75 
College Hill*....... 74 
Collinwood ........ 67 
76 
Elisworth .........!- 
74 
76 
Gracey |. 
Garrettsville ......! 72 
Georgetown .. ..... | 77 
Greenville ......... 175 
Hanging Rock ..... | 79 
| 70 
| 
Jacksonborough ...| 76 
06.0 73 
Lordstown......... 70 
Mariette 74 
McConnelsville....| 74 
Napole 75 
New Alexandria ...| 7! 
New Athens ....... | 7o 
New Comerstown.. 79 
North Lewisburgh.| 80 
Oberlin | 72 
O. 8. University. 78 
le 
Portsmouth ....... 79 
7o 
Sidney 78 
ee r Sandasky.. 
apakoneta .......| 
Wauseont.........- | 76 
Waynesville ....... |. 
Westerville........ | 76 
West Milton....... 75 
Weymouth ........|- 
Yellow Springs .. | 74 
Youngstown ..... 73 
Oregon. 
84 
Bandon 73 
East Portland*..... 74 
74 
Fort Klamath ..... 
MecMinnville.......| 77 
Mount Angel.. 77 
Pennsy: vania. 
Altoona ............ | 71 
Beaver ..... | 73 
Bethlehem ........ 64 
Carlisle ...... .....| 70 
Catawissa ......... | 67 
Charlesville ....... 17 
Clarion ........ 
Coatesville 
Corry 74 
Couc 68 


Precip’n. 


$8 


> 


o- 


a 


265 
| | 
° ° ° Ina. ° ° Ine. 
76 | 30 | 2-85 29 | 43-6 | 4.27 
braska City .....| 77 | 26 | | 2-34 26 | 44.0 4-43 2 
28 rth Loup.......+) 82 | 17 | 27 | 42.7 | 4-07 
26 90 12 | 42.2 | 1.00 31 | 44-7 | 3.68 
28 AVENNA 83 | 12 | 131 22 | 43-0 | 4-49 
26 WilloW 3° | 43-7 | 4-60 
30 ribner 81 13 | 45-3 | 0-83 23 | 43-9 | 2-20 
28 80 | 27 | | 2-04 9° | 45-8 
-| 76 23 «446-0 2-45 3674 $ 
31 83 22 «46-8 | 1.86 26 | 42.0} 2.08 
30 20 48-9 | 0-85 4262) 4.17 
24 st Point ........| 76 28 t | 1.20 27 | 43-9 | 3-49 
28 Nevada, | 4.89 
JB | 33 | $00 | 4.76 
43-0 ttle Mountain 49-7 | O18 3° | 43-4 3-26 
41.6 O- 33 22 | 41-3 4-97 
39-1 D> 50- 2 0.05 28 | 44-0 3-94 
45-04 : 26 54-5 29 45-9 | 4.25 
45:8 76.2? 0.14 
42-5 52-7 0.92 33 | 56-1 
424 54-6 0.65 32 
44-6 57-3 | %17 34 | | 5-70 
38-3 wer’s Ranch....., 82 27 | T. 32 | 54-8 | 7.09 
4-0 Mill City S3-S |----- 37 | | 4-76 
44- Palisad 434 | 0-30 40 | 62-0ll! 5.76 
| | P 24 §1-6 | 0.16 35 | 537 | 5-68 
0. 33 | 55*2 | 3-31 
3 2.15 | Tuscarora .........| 73 18 46-4 | 071 | 
45 3°04 | New Hampshire. 29 | 45:7 | 3-03 
SI 4-85 | Antrim 6.10 
4! 3-08 5-7! 29 | 48-5 | 5.59 \ 
40 3°43 71 8 20 45-0 | 3-47 
43 | €6 2t | 40-4 | 3-86 29 | 40-1 |,.... 
45 0-23 | 5-62 29 | 45-3 | 4-35 
38 2-10 | 20 | 43. 5-63 
| 25 40-5 | 4-05 31 | 49-3 | 3.97 4 
40 | Lake 3t | 48-3 | 3-41 
4-94 46 © ..... | Manchestera.......| 66 26 43-7 | 0-03 36 51-7 | 7-00 “ 
3-09 51 68-0 Manchesterb.......| 66 27. «43-1 | 6.19 3 | 49-0 | 3.01 
4-68 38 | 63-0 1.99 | Mine 27 | 49-2 5-14 
5-50 38 | 63-0 3-90 6-35 | 
eves 42 | 65-0 2.96] 8.45 3:20 
4-69 38 62.0 1.65 | 6.61 go | 48-5 3°33 t 
4-90 40 | 61.8 | 3.20/ Plymouth .........| 58 22 | 5-18 26 | 45-3 
4-79 51 | 68.0 ..... | Shaker Village.....| 60 25 41m 4-14 
4-65 49 | 65-0 2 ratford..........-| 63 | 22 | 40-8 | 3-44 23 | 44-0 | 3.36 
40 | 63-0 alpole | 26 | | 9-92 3° | 49-9 | 4-70 
4-68 est Milan........| | I9 | 38-2 | 4-68 28 | 40-0 | 4.50 
4-09 45 | 66.0 ier’s 5-66 28 48-6 | 4.09 
30 4-00 33 | 48-9 | 3.85 
1.64 36 5-15 29 | 44-9! 3.27 
26 | 509 38 27 | 48-2 | 5.15 
1.84 28 | 51-5 70 | 32 4-72 26 | 46-7 | 3.75 
2-18 27 | 54-5 | 627 5-02 39 | 49-0 5.71 
2-37 34 | S51 | 30 2-97 26 | 50-3 | 5.04 
2.25 go | ft | 27 3-52 29 | $7-2/ 1.71 
2-37 30 | 52-7 4°32 27 | 47-3 | 4.12 
2-40 bland Park.....| 68 | 29 5-538 3° | 45°9 |..... 
1.80 systown.......| 69 | 30 4-00 22 | 4053) 4.15 
2-54 eccccelececce 70 | 27 4-72 29 | 49-2 | 4-85 
I-92 24 | 47-0 4 66 31 4-14 29 | 40-7 | 2.63 
2. 16 2 | 53-9 | 3-75 6 | 35 5-55 25 | 47-4) 5.14 
3-48 | 1.50 68 30 5-62 22 
2-32 32 | 58-1 | 2.33 | Newark..........--| 69 | 34 4-04 32 | 51 
32 1657 | Ocean City.........| 69 | 35 7-00 30 | 46-1 8o 
2.27 BD. | | 4-05 29 | 47-8 59 4 
2-08 29 | 53-0 2.03 34 4-10 { 
2-02 | 54-1 2-50 5-30 31 | 09 
2.22 30 | §2-2 1. 320 451 28 | 47-4 38 
Corunna .... 73 1-39 27 47-4 Bg 
Deer Lake ........-| 62 2-43 B6 | 32 4-01 23 | 46-0 93 
71 1.99 84 | 32 5-86 
East Saginaw ......| 72 2-10 sleoeccels 5-53 30 | 46-8 55 
3-20 26 |. 4°39 30 | 50-6 |ioo 1 
2-32 5-50 47 
29: 5:22 27 9 18 
42 | 
16 98 
16 | 
14 26 
| 18 44 
| 24 06 
28 | 18 72 g 
| 16 19 
69 
43 
24 
17 
18 
18 7 
27 ) 
26 2 
12 
eele 16 3 
3 14 2 
Oliivet..... 72 4 22 GE < 
JI | 17 Dyberry ++. 62 | 
Petersburgh......./76 | 3! 1 a5 | Eagle’s Mere......' 54 | 3 
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cord af voluntary observers, &c.—Continued. Mean temperature, in degrees Fahrenheit, at Amherst College, Massachusetts, 
an anew = : as furnished by the late Prof. E. S. Snell, from 1836 to 1882; inclusive, 
Temperature. Temperature. | and by the Agricultural Experimental station from 1883 to date. 
zi Year. | z $ si ¢ s | = 3 
| | a 
| = a 2 S = 
vantia— on. Ina. Teras—Cont'd, ° bd 3 = < & < Zz 
| | 18396 ...| 23-1* 24.7%) 32-7 | 47-3 61-4 66.4 | 73-6 | 68-0 | 62-4 47-9 38.2 | 29-2) 47-9 
Texas. 20-3 | 20-7 | | 47-4 6B-2 | 70.6 | 68.6 61-4 | §0.0| 40-2 | 27-6| 47-7 
Hollidaysturgh.... 74 | 47-0 3-85 5 37 «| «62. “4 - | | | 9-4 | | | 
28 44-1 | 3-62 10 tation .... of 43 67.0 | 26-0 | | | | | | | 48-5 | | 
1845... 24-3 | 20-1 | 3-3 | S83 65.0 69-6 | 65-5 | 47-6 | 43-1 | 25-3 | 48-0 
ook Haven... | | | | 25-5 | 24-7 | 29-2) 43-3 64-7 | 72-4 69-3 | 50-3 | 46-0 | 43-2 | 34-2 | 47-4 
25 | 63-1 | 1-49 | 1848..-| 29-0 | 23-7 32-6 | 43-3 | 50-5 67-6 | 69-4 70-0 | 57-4 | 47-3-| 30-6 | 47-0 
94 | | Port Clark... | | | 1849 20-0 | | 35-6 | 48-5 | 66-9 | 7201 | 68.8 | bo.0 | 47-0 | | 28.4) 46-5 
low | Cone 1850 ...| 25-9 | 28.4 | 32-4 | 42-9 | 53-4 67- 72-1 67-1 | 59-4 | 48-2 | 40-0 | 23.4 | 46-7 
New Bloomfield ... 70 | a9 | 45-1 | NO 3 | 45 | | 1882 ...| 23.8 | 27-9 | 35-5 | 6-2 | 65.8 69-1 60.2 | 60-9 | 51-0 | 34-5 | 20-1 | 46.2 
Fort Elliott 3 1852 ...| 19-6 | 25-2 | 30-9 | 394 | SO 65-4 | 70-0 O52 | | 49-3 | 36-4 | 328 | 45-7 
- Dost M 1853 .--| 24-3 20-7 | 33-8 | 44-0 | 56.7 67.0 | 68-7 | 67.8 | 50-5 39-1 | 26.3 
Lb 1854 22.0 | 31-6 43- 50-5 66.7 | 74-1 68.8 61. | 51-5 | 40- | 22-3 47-0 
Quakertown ....... 64 2% 45-8 | 3-72 || Fort Ringgold ..... JOB | | | | & 
Ke a 68 27. | | 3-77 coves - 69.0 = | 19-0 | 35-9 | | 89-6 | | 72.9 | | 60.8 | 23-2 
Malem Corners..... 54 32 41-7 4-13 RS | 1-40 eel 28.8 | 20.6 | $1.3 + | | | 28:71 454 
Beranton 62 at | 46-4 | & 4 Houston .......+++- 89 St | 4-92 63.8 | &. | | | | 
| 70.3 | 1862 ...| 22-3 22-8 | 32.2 43-6 xf 63- | 61-1 51-0 | 39-6 | 27-6 | 46-4 
64-2 | 186g 2-1 | 26-3 | 26-1 | 455 | 55-4 68.6 | 70-9 | 70-1 | 57-4 | 49-9 | | 25-3 
| Ment | 64-0 | 0-85 | 1864...) 24-4 | 28-5 | 34-4 | 43-5 | | 65-7 | 71-5 70-8 | 57-8 | 46-4 | | 47- 
| 16 || Bilver Fails ........ | 62. 2-94 | 1867 ...| 18.3 | 308 | 45-5 | 54-0 67-1 | 68.1 | 68-6 | 60.0 | 49-9 | 37-9 | 22 46-2 
Uniontown ........ 7 29 SOS | & 35 64.8 | 1868 20.2 18-2 | 33-8 | 42-0 | 66.2 | 74-0 69-0 | 59-5 45-3 | 36-5 22.8 | 45.2 
Chester 3.6 Tyler 66.1 1869 | 28-0 | 28.0 27-3 46-4 64-7 | 69-1 | 66-9 | 62.1 | 35-9 | 27-5 “5 
8 8 25-3 | 3o- 8. 73-6 | 71-1 | 62. 52-0 | 39-1 | 28-0 | 49-2 
Rhode Islane (1872...) | 253 | 45-0 | Sr | 72-6 | 72.6 | | 48-2 | 19.6 |, 46-4 
6 | 48.3) 274 Vermont. | 1873 20-6 | 24-0 | 30.6 | 43-2 54-6 67-5) 71-3 67-0 | 60-4 | 49-9 | 29-2 | 45-7 
= Brattlet h 2s | 42 6 1874 -| 2.2 24-5 | 32. 385 56.5 66.2) 67-2 65.6 | 62.0 | 47-6 | 36-2 | 29-3 
| 1875 1667 | 17-5 | | 40-8 57-1 65.8 | 69-3 | 68-9 | 57-3 | 47-9 | 33-1 | 28-3 
da | an 60 | | 42 3-94 | 1876...| 29-8 26-4 | 31-6 | 43-6 | 57-5 7.6 | 74-2 | 70-5 | | 45-5 | 40-5 | 19-7 | 47-4 
Newpor 64 | 1877 ...| 20-0 90.8 | 33-3 | 47-8 | | 67-8 | | | 50-5 | 41-9 33-1 49-1 
5. 76 —........... b | 1878 253 27-1 | 39-2 | 57-4 4-7 | 73-3 | 68-6 | 63-2 | | 39-1 | 29-0] 49-5 
Ooventes on 4 1879... at. 22.4 33-0 | 43-2 50.6 66.3 71.0 67.2 §9-0 a | 37-4 30-8 7-4 
rkshire.... 4 | 1880...) 31-6 | 33-5 47-5 | 64.2 68.5 | 71-8 67.5 | 63.2 | 47-3 | 34-9 | 22-8 “5 
| 26-9 | 43-6 | 61-7 62.8 | 70.6 | 70.5 | 52-5 | 40-3 | 36.0) 48.7 
| | 1882...| 25-6 28.2 | 35-1 | 44-3 | 52-9 66.8 | 71-9 | 70-9 | 63-2 | | 36-4 | 26.6| 47-7 
h Carol Manchester ........ 62 8 65 | 1883..-| 21-0 25-0 | 27-3 | 44-3 | S8-6 69-7 | 70-4 06-4 | 59-4 | 46-8 | 40.4 | 27-0) 46-4 
Mi vary °...... | | | 1884 21-6 30-9 | 32-9 | 407 | 57-4 69-0 | 68.6 | | 64.4 | 50-3 | 38-4 | 30-0] 48-3 
12 22. | S48 63-8 | 70-4 | 66-0 | 58-3 | 49-1 | 39-8 | 29-6 | 44-9 
78 44 «| 61-7 | 5-49 |) Newport....... 29 | 41-5 | | 5703 | | 68.8 | 66-3 | | | 46-2 
Allemdale 4! 63-5 7-83 | Saint Johnsbury... 58 23 | 38-6 419 33 | | | 93.9 | | | 47.0 | 36-5 | 45-2 
Batesburgh.... Ho 40 | 61.2 | § 18 |) Strafford®.......... 20 | 40-6 4. | 28.7 7 67 
Be 30 || 50-5 | 4-48 || 64 2% | 43-9 6.71 +| 13-8 24-8 | 28-7 42-9 S- | “9 | 
Branchville » | 62.6 | 2.38 | | | 
Mines ....| Virgima. | Mean.. 23-1 24-7 | 32-5 | 56.9 66.1 | 70-7 46-9 
Camden & 30 «| «54-4 | 3-67 | Bird's 76 SS-4 2.21 
Cedar Springs...... 83 3 53-0 | 4-35 || Christiansburgh ... 70 29 | 47- 4-2 , 
Che peeve 32 | SS 2 | 2-344 | Dale Enterprise*.. 75 28 | 54-5 2.90 * Interpolated. 
50-7 | 4-06 || Spotteville*........ 75 32 | S45 3-05) U. S. Army, at Fort Union, N. 
Ra 37 | 62.6 | 5-69 || University of Va... 3°44 | | 
ine 7° 35 | §2.0 4-05 | ou ° 0- 69 | 2. 0-88 1-80 | 0-60 | 14-37 
Mart “t | || Fort Spokane...... go | | 1855... 0-00 0.00 0.40 0.00 | 2.88 2-12 | 4-37 | 1-46 | 3.83 0-40 2-20 0.91 | 18-57 
Newberry 77 41 | 4-51 | Fort Townsend .... 68 3t | 49-3 2.65/ 1856..., 0-76 1.08 | 1-06 0.56 0.65 | 3-39 | 6-74 | 4-04 | 0.00 
Saint Matthews.... 40 | 62.6 | 4.00 | Fort Walla Walla..) 81 28 | 56-3 2.22 1857 0.70 OTT 025 2-49 | 4-03 | 2-96 | 4-33 | 3-32 | 
77 38 | 3-20 Tacoma 67 55-5 3-60 | 1858 I-13 | 1-36 | 1615 | 1-20 5-80 0.40 | = 
Statesburgh*®...... 79 42 | 59-8 | 3-05 || Vancouver B'ks ... 29 | 1859 0.25 | 0-00 1-00 0.65 0-00 5-76 | 7- 3-55 
76 43 2 | 2-01 | Vashon 40 | 54-3 3-60 = : | 
Ww inachorough 79 36 | 60.0 vest Virgins 1862 0-20 O12 | 076 O28 1-18 | 2.39 |12.60 | 3-30 | 0-00 | 0-00 0-29 | 0-25 21.37 
Andersonville ..... 78 M | 53-6 | 7-22 || Middlebrook*...... 68 25 | 42-3 0.67 0.17 | 
| 340) Parkersburgh...... 72 | a9 | 44-2 | 372 | $83 | 0-90 | 027 
Payettovitic 78 | Wisconsin. 1871 0.§0 0-00 | 0.02 0.16 | 0-20 | 1.02 | 2.49 | | 2-77 | 0-38 | 0-22 | 0.05 | 13-12 
Florence Station... 78 40 | S.0| 3-04 | Cadiz 88 coos! as | 1872 O50 | O54 | 0-56 O76 3-46 | 4-05 | 5-50 | 4-94 | 0-04" 0-00 0-24 | 0-00 | 20.65 
3 : 1873 ..-| 30" 0-30 | 0.04 | 04 | 0-02" 3-38 | 3-30 7-38 | 0-84 | 0.02 | 0-00 | 0-22 15-84 
Gree neville 52.0 5.40 Deuster..... 1874... 054 | 1-26 | 0.32 | 0.94 | 4-38 1-10 | 1.24 | 1-68 | 3.04 | 1-24 0-86 | 1.08 | 17-68 
Hohenwald ........ 398 Fond du Lac....... 71 24 | 455 1.27/| 1875... O20 O30 | 2 3 0-20 | §-96 | 1.50 | 6-70 4-76 = 
Jacksborough...... 77 3° | 535 | 533 | Fredonia®.......... 7° 20 | 1870 ...| O20 0-00 | 0-30 0-50 2-24 | 4-44 | 4- 3-08 | 
Kingston Springs... ho 55-4 | 4-12 || Madi#on ........... 72 | 46-2 1.68 1877 0-12 | 2. 1-50 +90 
Lawrepoebargh ... 77 3 52-6 Manitowoc © 72 25 | 46-1 | 0.96/ 1878...) O12 0.15 > 
Mil | Wi 1881... 1-29 0-18 | I-5t | 0.30 | 4-74 | 4-59 2. 3-94 | 0- 0.10 | 22-04 
Nunneliy.........., 80 31 | $44 3-03 |) Come Sheridan .... 74 | 32 | 0, 08% 0.29% 0. 1.20 2.24 | 2.60 3-30 | 0.63%) 0-16 | 11.70 
Parksville 7! 35 | SS-6 | 4-49 74 19 | 45-5 0.00) 1883... 0-74 2-4 +4 15 
— vill Port on 0-42 | O72 3-54 | 2-51 | 4-76 | 1-24 0-18 | 1-42 18.06 
i 6.60 | Fort McKinney .... 72 ‘ps 16 | 1885... 0.95 0-00 | 0.50 3-22 1.66 | 1-18 | 8.04 | 3-04 | @-96 0 35 0-45 21.46 
Trenton, 79 M | S4-9/| 2.85 | Fort Washakie .... 70 13 | 45-1 0.44 | 1887... O45 0 34" O- 2-72 4-23 | 2-83 | 1-82 | 1.70 040 0.32" 17-93 
| Mean... 0.46 | 0.42 046 | 1-40 | 2-12 | 4-19 | 4-78 | 206 | 85 O45 | 18-29 


' No data. 1 Means from observations at 7 a. m. and 2 p. m. 


23 gaye resend: * Interpolated. T Indicates trace of rainfall. 
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MONTHLY WEATHER REVIEW. 


Stations and 
districts. 


Manchester ...... 
Northfield........ 
Boston ......... oe 
Nantucket. ...... 
Wood's Holl ..... 
Vineyard Haven.. 
Block Island ..... 
Narragansett Pier 
New Haven..... ee 
New London ..... 
Mid. Atlantic States. 
Albany . ...- 
New York City... 
Philadelphia ..... 
Atlantic City ..... 
Baltimore ....... 
Washington City. 
Cape Henry ...... 
Lynchburgh ...... 
Norfolk ........++ 
Harrisburg ..... ee 
S. Atlantic States. 


Kitty Hawk ......... 


Raleigh .......++- 


Southport ......--- 


Wilmington ...... 
Charleston .....++ 


Columbia.......++ 


Augusta 
Savannah .......+++ 
Jacksonville ..... 
Florida Peninsula. 
Titusville ......-- 
Cedar Keys ...... 


MiCCO eles 


© 
Eastern Gulf States. 
Atlanta. 
Pensacola ......-- 
Mobile ..... .--- ee 
Montgomery ....- 
Vicksburg......-- 


University .....-.... 


New Orleans ..... 


Auburn 
Port Eads .......+... 


WesternGulf States. 
Shreveport ......- 
Fort Smith....... 
Little Rock ...... 
Corpus Christi 
Galveston ......++ 
Palestine........- 
San Antonio...... 
Rio Grande Valley. 
Rio Grande City... 
Brownsville...... 
Ohio Val. & Tenn. | 
Chattanooga......! 
Knoxville... | 
Memphis.... 
Nashville .... 
Louisville......++) 
Indianapolis...... 


Terre Haute......'.... 


Cincinnati ........ 
Columbus ......++) 
Pittsburgh .......! 
Parkersburgh 


Lower lake region. | 


Toledo ....... 


Escanaba ....... 


Chicago .... 
Milwaukee .......| 
Green Bay........| 
Duluth ......... 


Sault de St. Marie.|. 


Extreme northwest. 
Moorhead ........) 
Sair.t Vincent 
Bismarck ........ 


level, feet. 
rometer. 


Elevation above sea- 


| Mean actual ba- 


BY 


Table of miscellaneous meteorological data for October, 1888—Signal Service observations. 


Atmospheric pressure, in inches 


and hundredths. 


Extremes. 
| 22 
22 | $3 | | 

a |x 

—.15) 29-86 30.51/26) 29.08 8)1-.43 
15) 29.89) 30-50|26) 29-26 81.24) 
29-93 30- 52/26) 29.34 8/1. 18 
++| 29-94) 30- 48/26) 29-44) 2/1.04 
29-94 30-5226) 29.34 81-18 
| 29-93 30-4626) 29.34) 12 
++| 29-94 30-4626) 29.37, 81.09 
—+ 16) 29-95 30- 46/26) 29.41 
84/—. 12) 29-96 30.46/26) 29-47 2/0-99 
89\—- 14 29-94 30-45 26) 29-41 
86 —. 12) 29.96 30- 45 26) 29-45 I/f.00) 
78\—- 12) 29-98 30-43 26) 29-49 1/0-94 
88.—.10, 30-00 30-4131 29-49 10.92 
96|—- 10, 29.99 30-4231) 29-53 10.89 
96|—. 10) 30.00 30.4031) 29.51 1/0.89 
09) 30-03 30-42 30) 29-55 1/0.87 
—- 08) 30-05 30-45 29-64 2/0.81 
30-04 30-45 31) 29-48 11 0-97 
loose +} 30-00 30.3931) 29-44 110.95 
| 

—+04) 30-07 30.42 31) 29-51 I1/0-91 
—+02 30.08, 30.45 31) 29-65 11/0. 80) 
30-05, 30. 42\31| 29-60 11/0. 82 
eee 
99|—- 06, 30-05 30. 38.31) 29-45 11/0-93 
30- 04 30.06 30.32 31) 29. 37,110.95 
29. 89|—. 04) 30.08, 30. 37 31| 29-57 11/0. 89 
29+ 97|—- 04) 30-06) 30.31/31) 29. 50 11 0-81 
30 30-06, 30.27 18) 29.64 10\0.63 
30-05 30.26/18] 29.65 1010-61 
30-02|—. 01) 30.04 30.26/18) 29. 46 10/0. 80) 
30- 00)-+-.03) 30-02 30-17 18) 29.75 10/0. 42 
| 30-03 3019 8) 29-72 10\0. 47 


Departure from | 


Monthly mean. 
8 a.m.and 8 p.m. 
normal.* 


ADH 
unin _ Date. 
SRALSLSLELSS 


OW OMI OW 


HOw AOO 


RS arian 


N 
w 


OF OK NN HS 


© 
LL 


AAD 


BWO 


COW 


SL 
CAMO 


WW WO PADS 


> 


—+07| 20-04 30-33 29) 29.82 26/0. 51 
03) 30-05) 30. 34 29) 29.77 26)0- 57 
04) 30-06 30.33 29) 29.83 26/0. 50) 
06) 30.01 30.2429, 29. 8221/0. 42 
—-05| 30-02 30.2629) 29.84 21/0. 42 
—+ 03) 30-05 30. 33/29] 29.85 '26/0- 48 
—-03, 30-03, 30-29 29) 29-86 25/0. 43 
+05) 30-05 30. 30:29| 29.85 21/0. 45 
—.04) 30.00 30-2229) 29.84 
30-07 30. 36131| 29-71 11|0-65 
—-08) 30-08) 30. 37.31) 29-73 11/0-64 
—.06) 30-05 30.3329) 29-81 11/0.52 
06) 30.04 30.3229) 29-74 110-58 
—- 08) 30-03 30. 36 21) 29.60, 1/0. 76 
08) 30-01) 30. 37 a1) 29-59 1/0-78 
—-09| 30-02 30. 35 21| 29.57, 1/0-78 
—.09) 30-02 30-38 21| 29-55) 1/0-83 
—+10) 29-98 30-3521) 29-48) 1/0.87 
+++| 30-04) 30.37 21) 29.53) 110-84 
30- 38 22) 29. 38) 1/1. 00) 
29-95 30-35 22) 29-36) 1/0-99) 

| 29-96 30.3922) 29.35) I/1-04 
29-96) 30. 36.21) 29.42) 1/0-94 

| 29.98) 30. 38.21| 29. 48) 1/090) 
29-99 30.3621) 29-48 1/0.88 

| 29-99 30-3821) 29.48 1/0.90 
29-99 29-42 1/0.98) 
29-95, 30.4021) 29.36 1|I-04 

| 29-96 30. 38 21| 29-40 1/0-98 
29-98 30.38 21| 29-42 1/0-96 
29-96 30-4021) 29.40 1|I.00 

29-96 30-4021) 29.48) 10-92 
29-98) 30.41 21) 29-39) I/1-02 
29-98, 30.36 29.49 1/0.87 

29-96 30-4021) 29-42 10-98 
29-97 30-4121) 29.45, 1/0-96) 
29-96) 30.31 21) 29.60'26/0.71 

29-94 30-38 20! 29-41 1/0-97 

29. 96 2) 29-52 24/083 

29-94, 30-30 2 29-35,24/1- OF 

29-99 30-32 2) 29-38'24'0- 94 


Temperature of the air, in degrees Fahrenheit. 


Extremes. 


| Mean max. 
| 


52-9) 30-511 
58-5) 34-922 
58-9) 34-8)22 
59-1} 30.022 
60.2) 36.022 
60.9) 35-222 
65-2) 43-022 
65-6 
65-1) 40.822 
55-5} 34-93! 
| 67-5| 37-021 
66.4) 48.222 
68.9) 42.921 
65-6, 33-3/22 
42-015 
70-8) 44-7/15 
73-2| 50-221 
70-8) 42-521 
73-0; 41-6 4 
74-2) 49-0 I 
78-9) 49-9) I 
80-4) 53-0)13 
77-3} 56-015 
82.4| 
82.4) 61.2/13) 
82.0) 53-013 
| 66.6) 40.5)21 
76.3) 51-4 8 
76-4| 48-0) 4 
74-0| 43-021) 
73-9) 44-0 29) 
70. 0} 41.521 
78-9) 54-712 
70-9} 43-021 
73.8 $3.2 12) 
75-6} 43-5)29 
71-4) 34-0124 
67-8) 37-0/24 
78- 5| §0- 0/23 
77-4, 53-8)24 
79-8) 30-7/24 
| 80.6) 40.0125 
| 86.0) 52.6 25) 
| 83-9) 52-024) 
67-5| 36-6)21) 
63-7, 35-621 
67-6, 40.021 
65-5) 36-021 
63-4) 32-521 
32.0) 3 
2:3 28.8 21 
60.3) 33-921 
56-3) 31-3 3 
§7-1| 32-710 
57-6 28. 3,10 
59-4] 32-0:21 
| §0-9) 30-8)22 
50-2) 29-711 
50-7) 29-0/22 
54-2) 33-8/21 
| §4-4| 31-0110 
54-2) 32-7/10 
55-1| 28-8 9 
| 53-6) 302 
48.6) 26-0 
52-0, 24-0 
§2-1) 29-5 
+4, 25-0 
28.2 
29-1 
27-3 
55-9} 31-5 20 
54-4) 30-1/21 
51-6) 25-421) 
49-3) 27-220 
46. 22-021 
53-5} 20-5 5 
50-4; 19-0) 5 
55-7! 20-013 


Monthly range. 


% | Mean min.. 


36. 8\32-2/28-0) § 


DH WW 
- 


SESS 


N 


SR 


on 


BSH SSG BE 


COW 


SES SENS esses 


Daily ranges. 


= 
So 
36 
« 
& 4 ax 
} | 
3,15) 3-51380-4 
3-9 6/82.4 
8140. 3/25. 1131) 3-3 
» 037-531 2- 5/29 86. 
+ 2-514 71-6 
°§-0 385-5 
-620-2) 1, 4-524. 78-5 
5 7-0 
-217-6)19 3-5 279-8 
+0/24.0) 4) 6-0124).... 
1-6\14 81. 
+2,260.0 I 5-514 
+5 26-031, 5.0121 
31 5-114 
24-8\31 8.4/24 
+0/24-2) 3) 6 
16) 4-5)/26 
- 827-831) 5.0126 
I) 4-026 
3,35- 6- 3|26.73- 
+0 20.2) I) 
+1/27-2| 6.424 
I) 5. 3/2682-1) 
-8'23-0/11 4-6) 779-3 
-7\20.6) 1 6. 3/26 
*7|33-5|23 8-027 73-9 
4.0\27 
+5 25-7119 6.8)25 81. 
9/20. 6/17! 2/25 Bo. 
029-5) I, 7-0\26,79- 
+0/32-2) I) 3-9/26/84- 
+ 3/26.0'19 7-9|27 80. 
1/25-1) 7-0) 10,83. 
| 
+5 24-4/20 6. 0/29 83. 
4.13/27 So. 
-8 18.8)10) 4-5) 7,80. 
+9/20.2) 9) 5- 4/31 80. 
-0/26.8)13) 8.1) 5 
| | 
3-6|25,77-0 
6\24-1 8, 4-0|10 80.0 
4 
3|30-8) 4) 5-5|11'74-4) 53 
3)29- 
8.022)... 
3/23-015 
0/26.0)15 8.0/25).... 
217-812 7-7) 379-2, 65-3 
5|37+6\29 
5)32-6/29 3-4) 677-1) 
321-810 4-0\23 34.8 
4-4/22:79-0 
5/40. 8. 1/22 82-4) 49-6 
6 37-6125 877-2) 
2\28.4 25 2- 2/23 
0/29. 2 25 6) 
6 34-3)18 6.8)12 80.6 
533-718 3-8 1278.4) 45 
© 30-5/29 3-2/2377-1 
3-9|12 77-9) 
9\33-329 8.1) 672-6 4 
4/28-3) 7 3-5/2371-6) 3 
7:33-9| 1 6.823 
3/38-1 31 6-6\2073. 
275- 
5-3/21 72. 
0)36- 1/31, 
3-1) 676-0) 
8|37-0131 4-3/1875-0) 
635-631 3-7/21 79-6) 
7-2) 675-6) 
3.621 69.4 
3-6) 573-8) 
I 4-3)15,73-4 
1/42- 31 3-8)12'79-4 
j 
4 
9 
4 
458-033-310 4.7/12 89.6) 
33-022-310 3.017/78.4 
36-8/30-4 10 4.6)20;78. 8) 
44-7\31-4/31 76.6) 
44-8\32-3| 7 2.8 2268.7) 
+5/30-2| 7 
33-014 3-1, 284.8 
24-2, 6 4.1 1880.2 
1-6 186.4 
49-0) 3 5-5 172-6 
42-7, © 3-211/79-8 
46.8 3 4-019 76.3 


perature of 
degrees 


“/Mean tem 
dew-point, 
Fahrenheit. 


D? Ow 


5-824 79-3 61-0 


5+5/21\74-0, 47-2) 


w 
OS 


SEE se: 


ow 


£8 
» ie 
es 
its 
of 
| 
a" ste - 
ES on 
a 
4.77\+- 0.66 
3°44) 7,562 
3°75) 078 
5+ 47) 4,651 
6,497 
3-58 — 0-54) 8, 301 
8,615 
0.41 13, OO! 
GO|. 
2+ 36/13, 104 
2-98\— 1-60)...... I 
6. 46+ 2-76 5, 366 
-77 — 0-58) 5,622 
0.B6 
2-95) 3,688 
4-14-+ 0-84) 8, 127 
3-23 0-48) 7,778 
3-48-+ 0-24) 8, 138 
2-99 0-14, 4,626 
| + 0-19) 3,823 
2+4B — 1+ 
I-30) 2,941 
0-23 391 
6.774 1. 
5-874 2-11) 3,171 
3-99\— 2-86) 9, 570 
5-42+ 
6.98)+ 2-00)...... 
5-65+ 1-62 4,747 
| 4-83.-+ 0-30 6,023 
4-29 
| 6+ 3-98) 2,671 
| 6-81) 3-02) 4,654 
6-00) 0-27) 3,957 
2.923 — 1.44 
375i 5, 765 
| 2-43/— 0-58) 6, 
| 3-42— 2-30) 6,981 
So 6, 422 
1-44) 6, 494 
| 2-49 — I-20) 6, 560 
2.43, — 0-91) 4,718 
| 2-98) 3, 204 
2-97 — 0-21) 3,655 
7-36, 4-10) 5, 349 
678 
2-73 — 0-94 4,314 
3°57 + 0-08) 3,454 
2-39) — 0-25) 3,469 
| 7,908 
| 5-67\-+ 0-44) 8, 248 
2-24 4,147 
0-82— 1-42) 5,503 
1.81,— 2 
I+$7|— 55) 3 787 
| 2. — 2. 5, 057 
3884 0.89 
| 1-91) 3,887 
3-02) 4,060 
0.18) 3,942 
2-82/++ 0-02) 4, 329 
2-84)— 0-31) 5, 304 
4-03\-+ 0-95) 3, 115 
| Do 


I-56) 7,738 
6, 
I-29) 5,018 
4, 614) 
+22\— 0-35, 6, 47 
0.85) 6, 455) 
+02'—— O17) 7, 


Maximum 
velocity. 


Miles p. h. 


tion. 


Prevailing direc- | 


Direction. 


. 
. 
. 
. 
. 
. 
. 
. 


|. 
lg 

13.15|17, 8 6 
5 7 
817\1412 § 
2417\25 3 3 
2913/15 9 7 
2413/13 O12 
2910/13 9 9 


12 O13 


1214] 915 7 


24 2 
24 15, 2 
2411} 
8 
24 711 

I 


1 16) 
2416116 7) 8 


In 4 
20, 6 5 


2110} 719 
19/13] 9 913 
313 
LIoI4, 314 
IS 14/11, 
1/14/16) 510 
28/14/15 619 
115/16, 9 
114414 9 8 
16,1820 7 4 
116/13 612 
8| 7 
16\20\22| 2 
6, 2 
24,19 1513 3 
2 5 
28\12\18 7 6 
113,17 
11319 4 
16/1417 5 9 
28) 2 
19 13,19 2\10 
19 1419 8 4 
191321, 7 3 
301722, 6 3 
191518, 6 7 
IQIIILII g 
Ig 81212 7 
2101710 4 
13, 718, 8 5 
191620 5 6 


241220 I10 
25 8 16 7\38 


- ‘19 S812 §14 


267 a 
| Winds. 

3 iw. 30 
32 42 n. 
41 iw. 37 w. 
43 iw. | 33 nw. 
44 iw. 48 
40 iw. 28 DW. 2 
42 Iw. 36 ne. 
5 — 6. 
5— 6-4 65 WwW. 34 W- 
2— 5.8 68 43 50 W. 
4— 6.4 69 44 iw. | 44 ne. . 
4— 6.8 71 43 30 j 
4— 6-3 73 45 Ww. 30 SW. | 
S— 5-4 75 44 iw. 24 nw. 
50.8— 6.0 78 42 22 nw. ) 
42 ww. | 39 NW. a 
3.5 | 
54-3— 4-7 78-0117 47 Ww. | 26 n. ae 
60.8 — 5.8 76-011 56 40 nw. 17 
46 w. 30 ne. 415 
3-4, 54 e. 60 ne. 713 
64.2— 2-0 81-1 58 48, he. 1113) 9 715 
82-5 51 10] 8) Birs 
58.0— 3.8 83-6 5! ID 515 
63-5 — 2-4 82-3 57 9) 
67-5— 2-1 86.0 69 38 n. 11 10) 4/1314 
74.8 — 1.0 
72:5 87-5/28 65 e. | 2 8. 10 7\ 618 
70.0— 1.4 82.621 65, we. | 75 8} 
Key West.......- 79-1 — 0.6, 85-4) 74 30 SW. 7 14 
96.5 86. 1/26 71, €. | 26, 8€. (10 § 917 
| -4— 3.0 : 
I, 129) 28-89|—. 06) 30-08, 30.34/31) 29.64 110.70} 55-8— 4.8, 79-2/1° bw. | 35 We (1310) 
56| 29-98!—.07| 30.04 30.28/29] 67-2 — 2.0 83.0) @. | 30 (25) 7} 
35) 30-02\—.03) 30-06) 30. 32:29) 29.78 100.54) 65-2— 2.5) 86.0) ¢ 24 | 711) 7 9 
217| 29-82}—.05) 30.05) 30.31/29) 29.73 11/0-58) 62.3— 3-9 84-3 18 (12 9 
222) 29-81|—.07) 30-05) 30-33 20) 29.82 11/0.51) 62-0— 3.4 85-3117 e. 15 4, 8/13 6 
52| 29-97\—.04| 30-03 30-29/29| 29.79 68.0— 1.2 26, W. 7| 
249, 63 87-417 go mW. Ir 8 7/1014 
47° 50. 84.'5 18 e. | 18 Ww. I 6) 4.21 
309 57: 82.5) 1 W. 24 MW. 1211) O14 ral 
20 72. 85-3 10 le. 36, ne. 2 ‘ 31513 4 
44 72. 85.0 6 . 40 ne. 23 8 7 I! 13 | 
511 65. go. 2/17 22 8. 15| 6| 516 
731 87.6/17 le. | 25-8. 21 10 9 
‘ 
230 72 21 ie. 23 8@. 816) 9 
57 72. $3.0 5 26 8. 
61. ’ 
783 55 82. 2/19 . | agi 
gso 52. 78. 1/19 ° go, 
320 56. 82.6 18 24 
S49 53 80. 7,18 w. | 24 3 a 
55! I 24 W 
706 I e. | 22 W 
628 0.38) 5,263 se. 35 
5,914. nw. | 46 SV 
847 46\+ 1-02) 4,663, nw. | 29 NV 
638 3,964 | 36 SW 
coe I 7,991; 8G. | 48 
6go 66.2 31 43+ 1-61) 8,642) w. 41 os. 
OBWERO.. 335 70-5 31 0.08 Q, 062 nw. | 32 n. 
Rochester.....--+| 621 71.631 22\-+ 0-17| 8,040| W. | 36 W 
Erie 714 72.031 40. I7\— 1-18) 9,320) nw. | 42 
Cleveland ......+-| 678 74-831 41. 0.03) 7,255) se. | 28 nv 
Sandusky ........| 629 I 0-90) 7,578) SW. | 35 NV 
673 76.031 40- 1-04) 7,688) sw. | 36 Ww. 
662 72.53) 40. 7, 306 sw. | 35 
region. 43 26 — 
66.031 go I-53) 7,435, W- 
Grand Haven.....| 620 45-4.— 64.0126 1-88) 9, 198) ne. 
Marquette........| 672 40.0— 3-9) 65-9/25 1.20) 6, 366) nw. 
Port Huron 639 44-0— 4.9 72-031 52\— 0-40, 8,157) SW. 
715 48-4\— 4-9 76-331 0-63) 8, 210) SW. 
697 45-8 — 3-4) 72-6) 7 w. 
616 43-0 68-9131 n. 
672 42-2\— 1.4) 73-0 7 nw. nv 
60.411 se. se 
-9+ 0.4 
41-0, 0.0 77-3) 7 n. se. 
38-4-+ 1-2) 76.0 7 8. sw. 
1, 681 40.0— 0.6 79.0 8 nw. WV 
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Table of ‘miscellaneous meteorological data data Sor Service 


ospheric pressure 8 ‘ 
Atm presoure, in inches Temperature of the air, in degrees Fahrenheit. = lie Winds. 
Stations and of S| | =u | of lis y 
Er. northwest-Con. | | | | | 
Fort Buford ...... 1, QOO) 06) 29.94) 30- 28/12) 29. 41-6) 1-8) 75.8) 3) 55-2, 21-825 32.354-042-5 7 3-4 470-8 31-1 0-62— 0.37 969) nw. | 60 24 3 
Fort Totten 7) 28. 32 06) 29.96) 30-33) 2) 38 0.4) 7 19-013 32-1 59-038.6 3 3-01977-0 30-8 0.87— 0.0610, nw. | 48 NW. 7/13) Sito 
Upper Miss. Valiay. | 7.9— 3.7 2. — 1-08 
Saint Paul.......- 29-04)—. 06) 29-95) 29/21) 29- 43° 2.8 75-4) 7| 53-2 27-7 3 37-247-796-0 3 5-8 481-4 37-3 1-10— 0.92 5,150) Se. 26) 5 9 4 
744) 29-19 Og) 30-00) 29.50) 110-79 3-4) 73-0) 7) 54-8 25-621 7 6-219'72-2 I-I2— 1-34 5,604) 8. | 30 8. go 
O15) 29-52 OB) 29-99) 90/21) 29-57) 110.79 46-9) 3-6) 74-4/31) 58-3, 3 40-544-4,30-6 7 3-2 574-1 2-81 0.32 5,915) W $2 SW. (2410) 7/1113 
Des Moines ...... 866) 29-07 —.O7| 30.00) 30.29/21) 29.63)26)0.66 46.8)— 3.2) 79-0130 59-8 27-817 7 3-72169-6 36-0 0.84— 3-28 5, 164) n. 31 8. 24, OTT) O14 
665) 29. 27 29-99) 37/21) 29-55) 46.2)— 2.5) 77-3) 7| 57-7, 28-3 3 39-349-0199-5 7 5-623:78-2 39-3 1-62— 1-52 3,595) DW 25, W 19 7/14) 
Keokuk 29-33 07) 29-99) 29/21/ 29.63) 110.66 48.6)— 3.6) 73-0131, 60-8 32-1 3 35-5 1-63— 1.77 6,093] NW. | 35) SW. [18 g 
| 29. 66 06) 30.04) 30.27/28) 29.70) 57, §3.6)— 5.2) 64.8 36-524 29 2-0:2373-4 44-5 3-24- 0-29) 5,173) 30, Sw. | 14/15 8 
Springfield, 644) 29 30-03) 96/21) 29-67) 110.69, 4B-4)— 76-631) 60.2) 32-1 3 41-644-532-730 6-523,75-6 40-6 3-61— 0.15 6,774) 8. 28, W. 13) 9/12/10 
Saint Louis STE] 90-03) 29-71) 85. 64-7) 36-021 45-349-242-7 18 5-02270-7 42-6 2-59— 0.21 58,107) 8. 36) 8- 7/14 
Valley. 3 0.96 — 1.08 | 
Lamar -| 1,008) 28. 29-76)2610-62 83-3) 66-5 31-520 43-451-895-2 7 3-2'2176-4 43-4) 6, 074) 8. 36 sw. 181 7 4,20 
Springfield, Mo.. 153596) 28. 60)—.05) 30. 31/28) 29. 55 82-0/18 64-3 33-020 44-149-0129-828 3-02276.2 43-0 75399) 36) n 2 9 7/1014 
Leavenworth 542) 29. 14 Gg) 30-03) 35/20) §1-0}— 2.5) 85.818 65.0, 32-120 2-82173-0 42-1 2.60— 0.76 4,705) nW 36) SW. [18 6) 7| 
28. 05| 30-03) 30.31 20) 29- 66)25/0.65, 43-4) 2-8) Bo.2\30 61.9 23-220 40.652.038-0 7 6-9 507-6 37-0 1.16— 1.74 5,110) n 28) nw. \12 343) 7/11 
| 46-8). 79-6) 8) 63-1 24-320 7 4-91470-7 36-8 2-03...... 4 6} 
Fort 1,600) 28 29-99} 2) 29+ 41/24)0-89, 43+ | 79-0) 8 59-9 18-220 44.360.8147-228 8.8 1858.6 28-2) o.21'— 0.49 6, 362) nw. 42, Ww. 27 | 414/13 
1, 307) 28. 03) 90. GO] 90. 31) 2) 29. 47/24/0- 84 41-3)— -4| 78-8) 57-8 16-813 31. 7 6-0:2664-2 28.3 0-29— 1-42) 7,149] Se. | 40) nW. S 10113 
Yar 05) 29-98) 29. 1-4 81-8) 9 61-8) 23-525 35.5 48-0 7) 7-821'70-8 34-4) 0-55— 1-05 5,122) nw. | 32 MW. 1/10/14 
Kan ity. 947) | 30 32/20] 29. 72/25)0.60) §2-3)...... 85 64-2, 35-129 45-149-931-2 7 3-4'2167-8 41-0 207; nw. | 30 Sw. 317 
Northern slope. | | | 1.5) | -62— 0.33 | 
Fort Assinaboine.| 2,720) 27-10-07) 29-94) 30 36/18) 29. 43-1 4-0) 79-0} 58-9 16-219 9-01560-6 28.6 o — 0-16 7,444) Ww 4° sw. 25 10)19) 4) 8 
Fort Custer ...... 3,040] 26.81/—- 05) 29-97) 30- 38/19) 29.43/23)0.95 1.4) 60-9) 16.519 35. 961- 7-O11 55-8 29-0 0-66— 0-35 5,208) se. | 51) NW. 9 
Port Maginnis....) 4) $40] 25. 29-93) 29. 42.0) 1.6) 75-0) 2) 54-3) 17-5419 6 28-6 0.93— 0.40 5,608) nw nw log 51412 
Helena 4, 069) 25-51). 05) 29-9} 30/18) 29. 46.6) 4.2) 75-0) 57-2) 21-027 6 6-9 15147-2 25-8 0-14 — 0-94) 5,739) SW. | SW. | 9, 9 
Poplar River ..... 2, 090) 27.81! —- 05) 29-94) 34/19) 29- 31/24/1.03 41-3) 1-2) 77-0 3 56-9 19-03! 31.4 58-045-9 5-7 1571-2 31-5 0-88 — 0.01 5,327) w. 48 nw lrg 5) 5 
Rapid City 26. 29-99] 30.29/12) 44. 79-2) 58-8) 21.026 243-028 3-4 SSI-8 26-0 0-43 0) 335) 4° n rs 8 
Cheyenne ... «+, TOS) 24-02 30.02 g0- 40) 19) 29. 61/26)0. 85 43-2) 0.8) 72-0/13) 16.519 547-2 21-7 0-30— 0.39 7,201/ nw. | 42) Ww 23 51413) 4 
North Platte ..... 2,841) 27.06)—.05) 30.03] 96/19) 29.67/24)0.69| 2.4) Bo-0130 63-3) 19-819 33.8160. 2146. 6-8 564-6 31-6 0.06 5,750| w 32 nw. 4) 
Fort MeKinney ++) 30. CO} 8/19) 29. 61/23)/0- 77 #4 77-0, 19-019 35.8 7-0124.57-8, 28-7) 6,648) w. en ig 7 
Mickile slope. | | 6i— 0.6 | 1.08— 0.81 
Denver .... 24-77) 30-00)’ 30- 36/19) 48.4 1-0) 79-8)1 5 64-5 26-019 328 29-3 0-04 4,678) s. 36) nw. 4) 4/201 7 
4: 724] 25: 27\. | 30-02] 30. 30/19) 29. 84-0}13) 66.0 25-025 39- 2 59-0. §0-01 6145-2 26-2) 0.43 ....... 4 nw 3 nw. 24 
OComoordia 1, 2B. Sa). 30-00} 30/20) 49-4)— 1.8) 81.8)30| 66.5) 21.620 2441: -7 1404-4 36-4 1-43— 0.12 27/8 24 4 6 619 
Dodge City ....++. 2, §24| 27. 04] 30-04] 30. 39/19) 0.9) 84-8) I) 69.1) 30.423 41- 154-443-329 7+32160-6 35-9 0-81 — 0.39 7,102) | 8 4 
Port Elliott ...... 2,650) 27.25). 04] 29.97) 30- 28 28 0.2) 70-5 34.222 44-3 53-537-016 5-9 2100.5 41-8 o.85— 1-97 8, 135) s. 44) nw. 14 3 421 
Wichita... ++) 354) 30-00) 30 29: 63) 26/0. 65 | 85-6) 1) 68-8) 32-020 44.353-6.37-218 §-222164-9 40-4 6, 706) s. 3 s. 30 41314 
Nouthern olupe. | | | 0.5) | 2.11 — 0.33 
Port Bill. 200) 28.80). 01) 30.03] 30. 33/25) 2.7) 87-5/17| 72-4) 33-023 7-0 976-5 48-0 2.36 — 0.87 7,329) n. sw. 14 622 316 
1,748) 28. 06) 30-01) 29/25) 29-72)25/0- 57, 0.3) gt- 5/14) 75-8 39-523 53-8 $2- 332-3 4°52276-6 53-7 2-00— 1.21 7,439\ sw 30 17 4! 8 419 
Fort Davia ....... 4,928) 25. 07} 30-01} 27/29) 29. 47 58. 4/-+ 0.4) 73-2) 36-024 40.7 Ors, 8-022)60-5 41-5 I-93-4+ 0.10 4,259 sw. 24 ne. 19 7 S10 
Port Stanton ....«| 154) 29- GO} JO. 17/29} 29-70) 25/0- 47 | 65-5, 28.823 5-7 647-1 28-4 0-66 4,615) w 2 w 15 4 7 321 
Southern plateau, + 1.9) | 1.76+ 0.77 
El Paso 26. 08) 29-93} 30- 29-74) 3/0-44) 1-3) 79-2, 38-024 41-7, 1-13,— 0-18) 5,247) 39 ne. 4) 4 519 
7,026) 23. 05) 30-01} 30. 29 48.4) 1-0) 72. 3/13) 62.1) 29-522 39.9.42-831-S15 2-02149-8 26-4 1-40-+4 0.34 S47, n. 28 w 5) 6 5)\20 
Fort Grant .... 4, 860} 25. 22)—- 03) 29. G8) 18)23) 29.80) 3/0. 38) 63.0)-4 2.6) 75-1) 38-024 54.1149- 8.24.10. 4 37-3 0-35 3,376 nw. 3° 19 4 522 
Fort Me 100. 86.4) 45-023 +455-9144-0 g15-018..... eevee, 2.19 | Ww. 7 
339) 24-73|—- 03] 29-98} 30- 23/23) 29-78) 18)0-45, $3- 2-9) 70-8 29-023 41.055-542-710 6- 318.49-8 30-7 1-75 -+ 1-24 5 588) sw. 39 8 17 
141| 29-67'—- 09] 29. 81) 45, 73-9) 2-9) 105-1/11| go.5) 49-022 59. 111 1956-3 54-2 0-99-+ 0.87 3,454) € 3° 8 1 3) 4/25 
Keeler «| $9622) 26. 28)..... 29-88) 12}22) 29- $7]17/0- SS 76-5) 47-0120 1/25-2) 9-B17\34-0 33-3, O-0O— 0. 37) 4, 256) n nw. 2) 3/20 
Mickle ple | 81. 9) 0.69— 0. | | 
Bidwell 4.640) 30-08) 30.44/22) 29-77/16/0-67, §0.4)-+ 2-9) 79-0) 67-5 22-022 37-9 0-20— 0.51 3,901) w. 28) w. 24 1 
.....| 45344) 2567/4. 01] 30.04) 29. 75/16/0-66| 2/4 1.6) 79- 66-3) 20-822 34. 8-3/24.360-2 20-4 0-08 — 0.54 6,066) w. 36 Ww. ira 7/14 
Port tra Cheane 25 Od). 00} JO. 34) 28) 29-67) 43-5) | Bo. 2) 65-7| 17-027 249-0 24-4 0-I5....... 3 517| 8 3 w. 3) S1313 
Salt Lake City....| 4.348) 25.63). 05] 29-98) 30- 25irg 3.0) 78.2/'2) 64.4) 31-522 344-9, 31-2 0-80— 0.82 3,604) nw 25 8 7] 
5. 795) 39) 29- 29/28 78. 0/13) 63-0) 25-323 952-741-716 11-9 261-1) 34-5 1-66-4+ 0.76 3,301) se 23, se. | 7/13 
Northern plateau. 0.92— 0.39 
Boise City........| 2.790} 27. 18)—- 30-02] 30. 36/22 24-820 39.457-241-615 32-8, 0-78\— 0.53) 2,092) w. 22) 615) 
Falis....| 27.98). 0g) go. 38/18 29. 43-0} 3-4) Br. 5) 60-8) 23-015 611-224168.8 36. 8 0-50 3,053) SW. | 30 Sw. 23 13/1315, 
alla Walla...... 1, OLB) 28. OF] 30. 02] 29. 75 81.4) 65-6) 33-019 48.048-427-7 5 9-03060-2 41.2 cet 4,530) SW. | 40) SW. 1010 7 
N. Puc. coast region. 2. 6. 
Fort Canby ....... 179] 29. 8g). 02] gO. 02] §5-2)+- 1.8) 66.8) 4) 58-7) 41-33! 4-2 789-5 52-0 6-894 2.22 7,827| 8 54, se. 22/20 9 2 
Olympia. ......se 29-99) 0g) 30.03) 2/4 3.8) 74-0) 5, 60-4) 35-018 47.139-0129-0 5 49-0 4-27— 0.46 2,807) 8 17, W. j23 19/19 9 3 
Port Angeles ..... 14] O7| 29.98) 29- 56) Bol 3-2) 62-2) 30-6130 4-51088.8 45-6 1.45 2,655) 8 23, W. |2319/24 3 
Tatoosh laland. 86) 29. 06) 29-97) 30 37/21) 29 jase Bo} §2-2)-4 1-7| 63-0) 6 56-5, 42-031) 48-9 21-O11-8 3-4/2992-6 4.c2 10, 323) 56 e 12/26|24 3) 4 
Portland .........| 30.06} 29:73) so. 71 3-3) 81-5) 63-7) 37-031 5 7-1) 285-2) S0-6 4-97)\-+ 0.64) 3, 191) 8. 27, 8. 7) 3 
Roseburgh ....... $23) 29: 03) 30. 08) 30-47)22] 29-74) 73 . 82.8) 67-1) 32-618 45-9 50-2.37-0 4 6.9'2979-0 48-8) 0.14 2,128) n. 25, sw. 23 IS 5 
Mid. couat reg. | . 0.04— 1.02 
30. 06] 30- 27/22) 29.58) 4/0. 39 67-4) 60.8 40-018 48.3 24-7/25-618 3-5 491-0 50-4 I-15 ....... 3,177) 38) n. 113 8 61312 
Red Bluff. 342) 29. 60)—. 06) 29.95) 30. 20/22) 29.73) 47 4-01 92-0110 79.2) 44-031 37-2 T. — 1.21) 4,989) n on © 5:26 
Sacramento ...... 29-86/—. 08) 29.93) 30. 13 29-70) 37) 64-2 4-2) 7O-7| 40-031 §0-85I-5 35-015 19-02462.0 48.8 0.00— 0.82 4,682) se. O 328 
San Francisco ....) 60] 29-98) 30.14 29-84ir7\0. 30, 68.6)4- 2.6) j22| 69-4) 49°53! §-63078.2 0-13 — 1.02 5,726) w. 32) mn. jar 2) 3 
S. Pue | 62. 3.0) 0.35— 0.12 
313) 29-60)..... 29-93 30- 12)22) 29-74) 98) 66.2)...... 93-511 82-3 41-025 50.7 49-3 0-00....... 2,976, nW. 15, Nn. 6004 
Los Angeles. . 39 §6'—. 06) 29. 9a) 30- 06/23] 29. 78) 17/0. 28 62.0) 3-9 O10 77-2 44-024 54-554-039-210 6-0 552.4 0. 40— 0.08 3,407| W 15, SW. |22 3) 51016 
San Diego ........ 7| 29:85\—. 07] 29.92 30. 623) 29- 36 63. 3-9 §3-022 §9-427-0/23-023 5.0 4 0.26— c.15 434) sw. | n. 9 312 


Nore.—The data at stations having no departures are not used in computing the district averages. * Departure from mean of maximum and minimum values. ¢ For 16 days. 
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NOTES. 

The Roman letters show number and order of areas of low pressure. The 
fignres above the lines show the days of the month, those below (1 an: 2) 
indicate, respectively, the 8a. m. and 8 p. m., 75th meridian time, observa- 
tions. 


The dotted shading indicates fog belts. 


The ruled shading(_ +) indicates the position in which icebergs 
were observed. 
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List of voluntary stations of the Signal Service, with their respective observers, who furntsh meteorological reports for the Monthly Weather Keview. 


Those 


marked with an » asterisk “y dia not send reports in tome to be used in Review for October, 1888. 


Place of observation and observer. 


ALABAMA, Ipano, 
Auburn, Alabama Weather Service. (Lewiston, Robert Schleicher. 
‘itronelle, J. G. Michael. ILLINOIs. 


Livingston, J. W. A. Wright. 
New Market, Dr. Geo. D. Norris. 
ARIZONA. 
Antelope, Valley, Mrs, J. BH. Hamilton. 
Ash Canyon, John 8. Robbins. 
*Bangharts, 
*Cedar Springs, R. E, Norton. 
Flagstaff, Mrs. F. B. Jacobs. 
Globe, J. H. Hamill. 
Holbrook, David Rope. 
*Huachuea, J. W. Stump. 
*Lochiel, San Rafael Cattle Company. 
Prescott Junction, W. W. Burnett. 
*Showlow, C. E. Coolry. 
Teviston, Miss Belle Tevis. 
Tucson, Edward L. Wetmore. Sycamore, Roswell Dow. 
Williams, J. T. Ryan. Windsor, A. H. Hutch. 
*Willow Springs, F. A. Chamberlin. | INDIANA. 
Winslow, L. W. Roberts. Butlerville, C. F. Hole. 
ARKANSAS. *Connersville, Robt. Hessler. 
Lead Hill, Silas C. Turnbo. Jeffersonville, J. C. Loomis. 
Little Rock, Arkansas Weather Service. Laconia, Lafe Crozier. 
CALIFORNIA. 
*Anderson. Dr. A. Fouch, 
Banning, Welwood Murray. 
Barstow, Geo. R. Gooding. |\Salem, J. W. May. 
Georgetown, ©. M. Fitzgerald. \*Sealesville, Urias Wilson. 
Handford, Dr. W.H. Miller; N. E. Gribi. *Sunman, B. F. Ferris. 
*Hydesville, E. T. Foss. ‘*Vevay, Prof. Chas. Boerner. 
Lewis Creek. John Touby. INDIAN TERRITORY. 
Needles, John J. Clark. "Caddo Creek, Leming, M. D. 
Oakland, Dr. J. B. Trembley. Iowa. 
Oroville, Hiram Arents. | Amana, Conrad Schadt. 
Sacramento, S. H. Gerrish. |Ames, J. Rush Lincoln. 
Salinas, Dr. E. K, Abbott. ‘Bancroft, H. N. Renfrew. 
Santa Barbara, H. D, Vail. \Cedar Rapids, H. D. Olds. 
*Santa Maria, L. E. Blochman. \Clarinda, A. 8. Van Sandt. 
Susanville, T. B. Sanders. \Clinton, Luke Roberts, 
Willows, David Bentley. |\Cresco, Gregory Marshall. 
OLORADO. ‘Cromwell, Harry C. Harrison. 
*Bennett, I. 8S. Putnam. Service. Denmark, G. B. Brackett. 
*Colorado Springs, Colorado Weather| Des Moines, Adolphus Voegeli. 
Delta, J. A. Curtis. Dysart, Jos. Dysart. 
Fort Collins, Prof. L. G. Carpenter. (Elkader, J. N. Hamilton. 
Georgetown, W. A. Jayne, M. D. Fayette, Upper Lowa University. 
Greeley, J. G. Reid. 'Fort Madison, Miss L. A. McCready. 
Roeky Ford, Wutrous. Gle nwood, Seth Dean. 
CONNECTICUT. \Glenwood, A. Schappel. 
Hartford, Wm. R. Matson. Grinnell, Prof. 8. J. Buck. 
New Hartford, Wm. Goodwin. ‘Hampton, E. C. Grenelle, 
Southington, Luman Andrews. ‘Humboldt, Miss. Florence Prouty. 
Voluntown, Rev. E. Dewhurst. |Independence, Emil F. Wiilfke. 
DAKOTA. \Llowa City, Prof. A. A. Veblen. 
Brookings, Prof. Lewis McLouth. [Iowa City, Iowa Weather Service. 
Davenport, J. W. Leech. ‘Logan, Mrs. M. B. Stern. 
Gallatin, J. 8. Pound. \Manson, W. L. Thompson. 
Garden City, W. C. T. Newell. |Maquoketa, A. B. Bowers. 
Goddard, Mrs. M. F. Goddard. |Monticello, H. D. Smith. 
Grand View, J. F. Angus. 
*Highmore, W. R. McDowell. 
Kimball, A. 8. Stuver. 
New England City, E. 8. Clough. 
*Richardton, Prof. A. Nordberg. 
Webster, Arthur Betts. 
Woonsocket, L. O. Libbey. 
DELAWARE. 
Newark, Prof. Geo. A. Harter. 
Kirkwood, Wm. Carnagy. 
District OF COLUMBIA. 
Kendall Green, Deaf & Dumb Institute. 


‘Charleston, J. B. Dazey. 


|\Jacksonville, P. J. Hasenstab. 
Mattoon, Wm. Dozier. 
'Mount Morris, Wm. Feary. 
\Oswego, Jobn S. Seely. 
|Palestine, John E. Templeton. 
|Pekin, Rev. J. E. Terborg. 
|Peoria, Dr. Fred. Brendle. 
‘Philo, H. A. Burr. 

|Riley, John W. James. 
Rockford, T. D. Robertson. 
Sandwich, Dr. N. E. Ballou. 
South Evanston, Dr. M. D. Ewell. 


*Logansport, Thos. B. Helm. 
|Mauzy, Elwood Kirkwood. 


|Mount Vernon, Prof. Alonzo Collin. 
Muscatine, J. P. Walton. 
Osage, G. D. Pettingill. 
\Osceola, F. M. Kyte. 
Oskaloosa, Joseph Boyd 
\Oskaloosa, H. Avey. 
\Sae City, Dr. Caleb Brown. 
\Smithland, Dr. Chas. W. Rice. 
'Vinton, T. F. McCune. 
Washington, Wm. A. Cook. 
Wesley, Wm. Ward. 

KANSAS. 
Allison, John J. Cass. 
\Bendena, G. Campbeil. 
‘Cunningham, E. Shaw. 
Elk Falls, Dr. A. C. Williams. 
Emporia, Prof. J. H. Dinsmore, Jr. 
Englewood, C. D. Perry. 
Globe, Wn. Featherston. 
Havensville, L. W. Dennen. 
Independence, J. M. Altaffer. 
La Harpe, Isaac 8. Coe. 
Lawrence, Prof. ¥. H. Snow. 
Lebo, C. W. Burnet. 
Leoti, L. C. Vickrey. 
*Manhattan, C. P. Blachley. 
*Manhattan, F. J. Rogers. 
Morse, R. P. Edgington. 
Salina, J. H. Gibson, 
Santa Fe, Geo. W. Ball. 
Sedan, J. W. Goodell. 
Topeka, Kansas Weather Service. 
Tribune, 8. B. Jackson. 


Distributing Reservoir 

Rock Creek Bridge Aqueduct. 
FLORIDA. 

Altamonte Springs, E. P. Tebeau. 

Alva, Chas. E, Rebins. 

Archer, Dr. J. C. Neal. 

Fort Meade, A. H. Adams. 

Homeland, J. 8. Wade. 

Manatee, Mrs. Mary W. Broberg. 

Merritt’s Island, Rev. J. H. White. 

Tallahassee, Rev. Dr. W. H. Carter. 
GEORGIA. 

Andersonville, H. W. Bryant. 

“Athens, Prof. L. H. Charbonnier. 

Duck, A. L. Gillespie. 

Forsyth, Thos, G. Scott. 

Hephzibah, R. L. Rhodes. 

Marietta, G. 8S. Owen. 

Milledgeville, S. A. Cook. 

Quitman, J. L. Cutler. 


*Thomasville, 8. Boudurant. 


Place of observation and observer. 


|Collinsville, Dr. J. L. R. Wadsworth. 


Springfield, Illinois Weather Service. 


La Fayette, Indiana Weather Service. 


\Mount Pleasant, Prof. Max E. Witte. 


Place of observation and observer. 
Kansas—Continued. 
|'Wakefield, Wm. P. Cochran. 
*Wellington, John H. Wolfe. 
/*Wilson, Miss Lizzie Dolphin. 
Yates Centre, F. R. Gray. 
KENTUCKY. 
Bowling Green, M. H. Crump. 
\*Carlisle, W. H. Fritts. 
|"Elkin, Chas. 
Frankfort, E. Went. 
Louisville, tate ky Weather Service. 
*Millersburgh, C. Pope. 
South Fors, A. B. Gilbert. 
LOUISIANA, 
Grand Coteau, Rev. CV. M.Widman. 
Liberty Hill, E. A. Crawford. 
*Luling, F. M. Rogers. 
|NewOrleans, Louisiana Weather Service. 
MAINE. 
Bar Harbor, Joseph Wood, 
Cornish, Silas West. 
\Gardiner, Henry Richards, 
Kent’s Hill, C. Strong. 
Orono, Prof. M. C, Fernald. 
MARYLAND. 


Cumberland, E. T. Shriver. 
*Fallston, Prof. G. G. Curtis. 
Gaithersburgh, John T. De Sellum. 
Galena, Henry Parr. 
Gampbrill’s, J. E. Moque. 
Great Falls, Washington Aqueduct. 
Jewell, Jos. Plummer, 
MeDonogh, McDonogh Institute. 
M’t St. Mary’s, M’t St. Mary’s College. 
Woodstock, Woodstock College. 
MASSACHUSETTS. 
Amherst, Miss 8. C. Snell. 
Amherst, 
Experimental 
Blue Hill, Rev. . Teele. 
Blue Hill eas A. L. Rotch. 
Cambridge, Harvard College Obs’y. 
Deerfield, Rev. A. Hazen. 
Dudley, Conant Observatory. 
Fall River, C. V. 8. Remington. 
Heath, B. B. Cutler. 
New Bedford, Thomas R. Rodman. 
Newburyport, F. V. Pike. 
Provincetown, John R. Smith. 
Royalston, Miss Lizzie W. Chase. 
Somerset, Elisha Slade. 
‘Taunton, E. U. Jones, M. D. 
Westborough, G. 8. Neweomb. 
*Williamstown, Williams College Obs. 
*Worcester, J. B. Hall. 
MICHIGAN. 
Benton Harbor, A . J. MeCave. 
Birmingham, 8 8. Alexander. 
\Harrisville, Dr. D. W. Mitchell. 
‘Hudson, Major A. H. Boies. 
Kalamazoo, W. A. Black. 
|Lansing, Dr..H,. B. Baker. 
\Lansing, Weather Service, 
|Mz arshall, W. T. Drake. 
'*Mio, J. all. 
‘Mottville, J. A. Hartzler. 
'Thornville, John 8. Caulkins. 
Traverse City, 8. E. Wait. 
Ypsilanti, J. C. Beemis. 
MINNESOTA. 
*Argyle, J. J. Stone. 
Le Sueur, L. B. Davis. 
Minneapolis, Wm. Cheney. 
Northfield, Minnesota Weather Service. 
MISSISSIPPI. 
|Biloxi, Dr. R. G. Hinsdale. 
*Jackson, W. J. Brown, Jr. 
Palo Alto, W. H. Hill. 


MissourI. 
Conception, Rev, M. Eckstein. 
Excelsior Springs, A. Reinisch, 
Fayette, Prof. T. Berry Smith. 
Frankford, W. W. Vermillion. 
Grand Pass, E. R. Graham. 
Lakenan, C. Ayres. 
iNew Frankfort, G. W. Hawkins. 
/*Ozark, J.J. Brown, 
\Pierce City, J, J. Spilman. 
Princeton, Wm. Hirons, 
St, Louis, Missouri Weather Service. 
MONTANA. 
Virginia City, Eugene Stark. 


Barren Creek Sp’gs, Albert E. Acworth Bristo), 


Massachusetts *Vineland, Dr. O. H. 


University, Mississippi Weather Service. 


| Place of observation and observer. 

NEBRASKA. 

\Crete, Nebraska Weather Service. 

Culbertson, G, Carrington. 

|David City, John R. Townsend. 

Soto, Chas, Seltz, 

|Fairbury, Dr, I. Humphrey. 

| Falls ‘ity, A. B. Newkirk. 

iF remont, Isane Heaton. 

‘Ge noa, Geo. 8S. Truman. 

|Hay Springs, Wm. Waterman. 

/*Kimball, Wm. Barton. 

|*Lincoln, University of Nebraska. . 

‘Marquette, John Ellis, 

|Syracuse, P. Risser. 

Tecumseh, W. L. Dunlap. 

iy eeping Water, G. Treat. 

NEVADA. 

Carson C ity, Chas. W. Friend. 

|Carson City, Nevada Weather Service. 
New HAMPSHIRE. 

Frank W. Palmer. 

|Berlin Mills, Q, A. Bridges. 

io joncord, W. L. Foster. 

Nashua, Chas, H. Webster. 

oe hland, } 


Belmont, | Lake Wini piseogee 


Cotton and Woollen 


{Lake Village, Manufacturing Co. 


Weir’ s Bridge, 
Wolfeborough, J 
|Shaker Village, N. A. Briggs. 

New JERSEY. 
¢ F. Richardson. 
\Clayton, W. T. Wilson, 
|Egg Harbor City, H. Y. Postma. 
|Moorestown. Thos, J. Beans, [Service, 
|New Brunswick, New Jersey Weather 
| Readington, John Fleming. 
‘South Orange, Dr. W. J. Chandler, 
Adams. 

NEw Maxi 0. 
Coolidge, B. 8. Mullin. 
Gallinas Spring, J. E. Whitmore, 
Las Vegas, F, W. Chatfield. 

New York. 
'Ardenia, Richard B. Arden. 
Auburn, Geo. Casey. 
Boyd’s Corners, Thomas Manning. 
Cooperstown, G. Pomeroy lKeese. 
Eden, W. P. Hunt, 
Factoryville, T. P. Yates. 
Friendship, Jesse D. Rogers. 
Geneva, Mrs, N. 8. Yates. 
|Hess Road Station, C. H. Spaulding. 
|Humphrey, Chas. E. Whitney. 
Ilion, G. A. Trowbridge. 
Ithaca, Corneli University. 
\Ithaca, New York Weather Service. 
|Le Roy, Prof. F. M. Comstock. 
\Lyon, Dr. M. A. Veeder. 
Middleburg, F. K, Straub. 
*New York, Central Park Observatory. 
\Nineveh, W. J. Barnet. 
"North Volney, J. M. Patrick, 
Palmyra, L. D. Cummings. 
|Pendleton, W. D. Lovell. 
Penn Yan, Geo. R. Young. 
[Rose , George Smart, 
iSavona, M.S. Collier, M. D. 
Setauket, Selah B. Strong. 
Somerset, J. W. Thurber. 
South Canisteo, J. W. Wilson. 
Utica, Thomas Birt. 
'Vermillion, E. B. Bartlett. 
WwW addington, Jos. Graves, 
White Plains, Prof. O. R. Willis. 

Nortu CAROLINA, 

IChapel Hill, Prof, J. W. Gore. 


|Hot Springs, Dr. F. Ross. 
iLenoir, Dr. R. L. Beall 
*Raleigh, Thos. C. Harris. 


Raleigh, NorthCarolina W eather Service. 
|Statesville, W. A. Eliason. 
*Tarborough, E. V. Zreller. 
Weldon, T. A. Clark. 

OunI0. 
Bellevue, Wm Sheffield. 
‘Cleveland, G. A. Hyde. 
\College Hill, John W. Hammitt. 
Collinwood, Wm. Smeed. 
Columbus, Ohio Weather Service. 
Demos, B. B. Ault, 


Elyria, C. W. Goodspeed. 
Garrettsville, 8. M. Luther. 
Gracey, 


H. Scott. 
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Liat of coluntary stations of Signal Service, with thetr veapective observers, reper: for the Monthly Weather Bevt rew—Cont’ 
"lace of observation and obéérver. Place of observation and observer, Place of observation and observer. | Place of observatirn’and observer. 
On1o— Contenued, PENNS YLVANIA—Continued, Texas— O0ntinned. West 
Jackson borough, Dr. J. B. Philipsburgh, G. F. Dunkle, Mesquite, Silas G. Lackey. Parkersburgh, T. Field. 
Lerdstown, W. 8. Dean, J. Heacoek. Mexia, Chas. F. Mefver, |Rockport, R. D.3J. Echols. 
Napoleon, Dr. T. C. Hunter, Reading, ('. M. Dechant, New Ulm, C. Rungé, iTyler Creek, F. M, Sw ann, 
New Athens, T. M. Sewell, Salem Corners, T. B, Orchard, M.D. (Silver Falls, C. M. Tilford. WwW hite Salpher Springs , T. Surber, 
North Lewlsburgh, H, D. Gow@y, State College, Agricultural Experi- V ERMDNT. Ww ISCONSIN, 
Portsmouth, Dr, 1), B. Cotton, mental Station. Brattleborongh, W. H. Childs. *Beloit, Beloit ¢ ollege Observatory. 
Ruggles, Peter Bowman. Troy, M. Gustin. Burlington, W. B. Gates. Cadiz, B. C. Curtis. 
Tiftin, Rev. T. H. Sonedecker, Wellsborough, Hiram D. Deming. Coventry, W. H. Tibbetts. Delavan, George L. Collie, 
Wauseon, Thos. Mikesell, West Chester, Dr. Jexse C. Green, East Berkshire, J. H. Mears. Deuster, G. H. Krusehke. 
Westerville, Prof. Jobn Haywood. *Westtown, Wm. F. Wickersham. Lunenburgh, Dr. Hiram A. C utting. *Embarrass. J. E. Breed. 
West Milton, Luke 8. Motte. Sourn CAROLINA, Manchester, Rey. E. P. Wild. Fond du Lac, J. C. Wedge. 
Springs, Chas, W. Iied, Aiken, Dr. W. H. Geddings. Middlebury, 8, Holton. Fredonia, B. Meyer. 
ORn®aon. Cedar Springs, J. T. Bayerly. [vice. Newport, M. B. Trasher. *Lancaster, Edward lollock. 
Albany, John Briggs. Columbia, South Carolina Weather Ser- Saint Johnsbury, F, Fairbanks. Lincoln, A. J. Loose. 
Bandon, Geo. Bennett, Kirkwood, Colin Macrae. Strafford, H. F. J. Stribner, Madison, Washburn Observatory. 
Kast Portland, Dr. Geo, Wigg. Statesburgh, Dr. W. W. Anderson. VIRGINIA, Manitowoc, Miss Clasina Liips, 
Kola, Thos. Pearce. ‘TENNESSEE. Bird’s Nest, C. R. Moore. Oshkosh, Prof, W. N. Mamper, 
*La Grande, J. K. Romig. Ashwood, Rev. C, F., Williams. Christiansburgh, H. D. Walters. Waucousta, G. H. Yapp. 
MeMinoville, Prof. W. J. Crawford. Austin, P. B. Calhoun. Dale Enterprise, J, L. Heatwule. Weston, R. R. Wilkinson. 
Mount Angel, Rev. F. Barnabat Held. Milan, Dr. M. D. L. Jordan, Marion, A. T. Lineoin. 
Yaquina L. H., Dr. Joha G. Nashville, State Board of Health. "Pete rsburgh, Jas. M. Colson, Jr. 
PENNSYLVANIA, Riddleton, F. K. Fergusson. '*Rappabannock, W. H. freland. *Burnside, 8. A., Dr. C. J. Herings 
Altoona, Chas. B. Dudley, M. Dy TEXAS. \Spottsville, B. W. Jones. Grand Turk, W. Indies, Geo, 1. Gibbs 
Catawleas, Robt. M. Graham. Austia, Oscar Samostz. Summit. J. R. Sim. Guanajuato, Mexico, Met’! Obs’y. 
Clarion, Prof, C. M, Thomaa, Bear Creek Ranche, W. H, Potter. University of Va., James Wearmouth. Hamilton, Bermuda, General Russe ll 
Corry, Wm. Loveland. Cedar Hill. J. P. Berry. “Variety Mills, J, H, Micklem. Hastings. 
*Driften, D. Miller. Cleburne, Dr, T. C. Osborn, ythe ville, Howard Shriver. Killisnoo, Alaska, Jos. Zuboff, 
Dyberry, Theo, Day. College Station, Prof. J. H, Kinealy. WASHINGTON TERRITORY. Leon, Mexico, Prof. M. Leal. 
Baston, Dr. J. W. Moore, *Colorado, Fred R. Blount. Bk ikeley, R. M. Hoskinson, *®Mazatlan, Mexico, Lcon P. Acosta 
Franklin, Joseph Bell, *Comanche, E. N. Wiesendanger. Tacoma, E. N. Fuller. Mexico, Mexico, Meteorological Obs y, 
Germantown, Thos. Meehan, Corsicana, W. H. Hamilton. ‘Vashon, Mrs. C. B. Uurpenter. \*Monterey, Mexico, Dr. Wm, De Ryee, 
Grampian Hilla, Nathan Moore, Decatur, H. D. Donald. West Vireinia. Montreal. Quebec, C. H. MeLeod, 
Haverford, Prof, Leavenwerth. Gallinas, Lum Woodruff. ‘*Clarksburgb, Lowndes. New Westminster, B.C,,Capt. A. Peele, 
*Jobnatown, BE. ©. Lorentz. Galveston, Texas Weather Service. |Hartmonsville, ©. Tobb. Port au Prince, Hayti, Prof. I, Scherer. 
Meadville, David Logan. Service. Granbury, E. H, Snider. |Helvetia, Dr. O.1 T. Btueky. *Pueblo, Mexico, Catholic Institute, 
Philadelphia, Pennsylvania vather Lampasas, Dr. C. M. Ramsdell. 8. F. H. Hewit. |*Zacatecas, Mexico, Jose A. y Borrilla, 
Military poats from which mete Felogical reports were received, through the dursees General of the drt, 6 in time to be used in the pulersited, of the Monthi* 
Weather Review for October, 1888. 
Alabama, Californta—Cont'd. Florida. Maryland, Nebraska. New York—Conv’ d. Virginia, 
Mount Vernon B’ks. Presidio of San F. Saint Francis B’ks. McHenry, Fort. Niobrara, Fort, Niagara, Fort. Monroe, Fort, 
{rirona. Colerado. Idaho. Michigan. Robinson, Fort. Plattsburgh Barracks. Washington Ter. 
Huachuea, Fort, Lewis, Fart. Boisé Barracks. Brady, Fort. Sidney, Fort. Wadsworth, Fort. Spokane, Fort, 
MeDowell, Fort. Lyons, Fort. Sherman, Fort. Mackinac, Fort. Nevada. West Point. Townsend, Fort. 
Mojave, Fort. Dakota. Indian Territory. Minnesota. MeDermit, Fort. Oregon. Vancouver, Fort, 
Whipple Barracks, A. Lineolt, Fort. Gibson, Fort. Snelling, Fort. New Mexico. Klamath, Fort. Walla Walla, Fort. 
Arkansaa, Bennett, Port. Reno, Fert. Montana. Bayard, Fert. Texas. Wyoming. 
Hot Springs. Meade, Fort. Supply, Fort. Assinaboine, Fort. Selden, Fort. Clark, Fort. Bridger, Fort. 
Culifornia. Pembina, Fort. Kansas. Custer, Fort. Union, Fort. Concho, Fort. D. A. Russell, Fort. 
Ange! Island. Randall, Port, Hays, Fort. Keogh, Fort. Wingate, Fort. Davis, Fort, Laramie, Fort. 
Aleatraz Island, Sisseton, Fort. Leavenworth, Fort. Maginnis, Fort. New York. Elliott, Fort. McKinney, Fort, 
Benecia Barracks. Sully, Port. Riley, Fort, Missoula, Fort. Columbts, Fort. Hancock, Fort. Pilot Butte, Camp. 
Bidwell, Fort, Totten, Port. Mame. *Shaw, Fort. David’s Island, McIntosh, Fort. Sheridan, Camp. 
Gaston, Fort. Yates, Fort, Preble, Fort. Hamiltot, Fort. Ringgold, Fort. Washakie, Fort. 
Mason, Fort. Madison Barracks. 
OF 
The following publications of the Signal Service are for sale, by authority of act of Congress, approved 
March 30, 1874, section 227, Revised Statutes, and will be forwarded by mail to any address in the United 
States upon the receipt of the price: 
Maps in one color without weather reports or isobaric lines, per hundred ...... $1.50 
i Maps with either 8a. m. or 8 p. m. reports, isobars, and ‘isotherms for the United States,( 2 eents per 
te Maps with 7 a. m. teports and isobars for the Northern Hemisphere, per 
Menthly Weather Review, 15 cents per copy, or per year 1.50 
Monthly Meteorologteal Summary and Review, 10 cents per Copy, OF pet 1.00 
4 Price lists of meteorological instruments and books, with the names of parties from whom they may be 
¥ obtained, will be furnished on application to parties desiring to become voluntary observers of this Service, 
: Orders for any of the above publications, with money order enclosed and drawn to the order of the Prope 
) erty and Disbursing Offieer, Signal Service, should be sent to the Chief Signal Officer, U.S. Army, Washington, DVC. 
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